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A rapidly and con•tantly 9rowin9 demand for ca•ting• in Syria mainly 
u•ed for .. intenance and operation of indu•trial enterpri•e• and 
agricultural equipment ha• coapelled the Government to inve•tiqate the 
exi•ting potential of .. tal proce••in9 inJu•tri••· and rarticularly, the 
foundry branch. 

The probl- of the underdeveloped ba•h for the aanuf acture of 
caeting• had been identif J.ed a• particularly Hver• in th• context 
of th• current and per•pectiv• need to inteneify the •upply of 
div•r•ified a•80X't-.nt• of ca•t part•. 

The Government ha• realized the complezity a• well a• variou• 
•pecific a•pect• of the probl- and reque•ted the UMDP and UNIDO for 
an advieory a••ietance of ellpert•. 

Th• •tudy undertaken by the teaa of UNIOO 8llpert• •ul>-contracted 
froa the BPS S.A. Ltd., a Poli•h Metallurgical Engineering and 
Con•ultin9 Co. ha• been focu•ed on the qu••tion of eetablhhment of 
a pil~t demon•tratlon foundry capable of manufacturing 
•ophietlcated ca•tin9• and acting a• a dovelopment centre for t~ 
ezietin9 foundry vorkehop• and metal proce••ing lnduatrie• • 

"lWO capacity alternative• have been analyzed, of output• of 500 t/y 
and 1500 t/y re•pectively. 

The programme of further UHDP a••i•tance in thi• regard ha• been 
drafted and introduced in the fora of a project document. 

Th• progr.... i• to be executed in l year•. 

Initial, pre-operational activitie• will be concerned with the 
detailed de•ign• of th• activiti•• and the plant1 the foundry it•elf 
i• expected to be con•tructed and become operational within 2 
year• after •tarting the project execution. 

Th• analy•i• Of the PILOT DEMONSTRATION rouNDRr •hove that the project 
i• financially viable, the 'net: of t&ll' Internal Rate of Return on total 
inveet.ent i• 21.94• and 36.0lt reepectively for 500 T and 1500 T of the 
two capac£~y alternative• and i• ..ell above the international etandard• of 12•. The payback.1-'9riod 1e of 4 yeue. 

Unit coat• appear eati•factory1 labour coat• con•titute a 
eurpri•ingly lov percentage of total production co•t•1 depreciation 
charge• are high, coet of auxiliary .. teriale relatively high. Net 
profit• are poeitive ae well ae total ca•hflow. Dollar flow ~. con•i•tently 
negatiYe. 

The profitability of the project i• moat •eneitive to variation• in •ale 
price• and le•• to the volume of initial inveetment and operating co•t•. 
Proc .. d• froa the laboratory ••rvic•• are not coneidered in the financial 
analy•i•. 
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Pro1ect backaround Ind 9b1•ct1Yt• 

Within the indu•trial aector of Syria the metal related indu•tri•• 
including foundri•• are the leaet developed, while in general they have 
to be coneidered •• the backbone of induatrialization. 

The country ia aiaing at changing thi• preeent aituation, and in thi• 
reapect aiaing to expand and eetabli•h capital and intermediate good• 
induatri•• in order to increa•• the production of eacbinery, apare part• 
and other production itema required by ••pecially the agricultural, 
conatruction and tranaport Mctor. Thia objective lapli•• a etrong 
reinforc ... nt of the foundry eector. 

...• . .. -......... ·-

For thia reaeon the Syrian COverniaent i• planning to eatabli•b a pilot 
deeonatration foundry (PDF), and aeked UllIDO to make a prepai:atory atudy 
with the objective of reviewing the requirement for, and the viability of 
thi• PDF. Thi• i• to provide technical conaulting and training aervicea, 
and to be econoaically .. 1f aufficient through the aalee of caating produce 
by the training and technology development and tranafer activiti••· The 
atudy vaa pre~ed in cooperation with the Scientific Studiea Reaearch 
Centre in Dama•cu• - SSRC (note on the counterpart attached). 

Market IUrveY 

A market aurvey ha• been carried out to inveetigate the demand of quality 
caatinga and training and development activitiee in the foundry •actor. 
The market aurvey w11 aupplemented by atatiatical data aourcea and 
information collected f~oa varioua induatriea through early diatributed 
queationnair••· Th• •t•t• enterpriaea of the induatrial aector create the 
bulk of the demand for quality caatinga. The private enterpriae• of thi• 
aector, except for machine ahopa and a few larger companiea, play a minor 
role. ( 7abl• 1) 

The potential market of caatinga i• ••ti.mated at about 50.000 
the major cuatocaer• being the road conatruction aector, cer-.ient, 
chemical, fertilizer•, food proceaaing induatriea, mechanical 
agricultural engineering induatriea and other. 

tona, with 
augar, 
workahopa, 

It i• a••waed that PDF will be able to attract up to 10\ of the potential 
aarket of •pecial, jobbing type caeting• of high alloy grad•• of which the 
demand ••tt.atad on about 2000 ton• annually. (Tab~••: 2, 3, 4) 

.C~n•iderinq the high quality eta~dard of the propo•ed product• of the PDP 
and the volWDe of the market avaiiable in Syria the outlet to th• .. rket i• 
••cure. The PDP will not compete within the 111rket in Syria, ie., will not 
ccmpate with local foundriea. 

In general, the quality of locally produced caatinga i• poor, while th• 
price• of locally produced part• are high •• compared to the price of 
caating• on the international market. The PDP will encounter moat 
ccmpatiU.on froa J.aported prC'duct• in marketing their output. Shorter 
delivery time•, •aving of foreign currency, flexibility and availability 
of good .. rvice• to cuatomera provide PDP •ome etrong .. rket advantage• aa 
cc::.pared to the iaported caating• and part•. 

Market penetration ia not expected to be too difficult. Pricing policy 
ha• to be .arket oriented rather than coat oriented. 

l,lternatiua for Ul capacity 

The •tudy on the future project and it• financial analy•i• have t>.en 
carried out alao in the context of alternative inveetment capital 
•JCpenditurea. 
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It wa• arplied to the concept of PDF of the two capacity variant• of 500 
and 1500 tonn••· 

The •tructure of production programme• wa• cho••~ a• to give the prioriti•• 
to •t .. 1 ca•ting• of which an acute deficit wa• early confirmed by the 
marketing •tudy. Th• production of grey iron ca•ting• (including 
ductile ca•t iron) complementary to •~eel caating• ha• been only 
con•idered for PDP 1500. (Table: 4) 

The financial analy•i• of the two alternative PDP variant• provided 
equally encouraginq re•ult• thu• leaving the ultimate •election 
dependable on inve•tment capital available. 

Policy aspect• 

PDP 0
• policy and acti•iti•• •hould be in accordance with Syrian 

Covernment'• developnent etrategy. 

The timely provi•ion of raw material• and additive• i• of •uch 
importance that, taken into account th• limited local market for the•• 
imported product•, it i• advi•ed to create a ... 11 fund of foreign 
currency at the di•po•al of the PDP management. 

In order to en•ure the correct operational environment, and the continuity 
of the •ervice• the PDF will act a• a non-profit, self •uataining 
enterprise with the management having it• own reepon•ibilitie•. In 
order to •trenqthen the management team it i• advised to create a 
steering coaaittee, which will advise the management. 

In order to allow proper •taff development, training (on the job and 
overseas), attractive wage• and other salary incentive• are important 
a•pect•. A radical increase on aalary/incentive• fund i• expected 
to be made in the fifth year of operation i.e. when it is proposed that 
the PDF will be granted an independent financial and administrative atatua. 

Training activities, product and proce•• development and improvement 
activitie• have to be provided at either coat-price or no-charge baeia 
during the fir•t years. Spacial training and developnent programme• 
for the administrative section of the project seem not to be required. 

Locally available •y•tema for financial control, audi~ing and price 
calculaticn can be used. 

Pro1ect lnginetrinq 

The de•ign of the foundry depend• to •ome extent on the nature and volume 
of the ••rvic•• to be provided, thi1 influences the type of castings to be 
produced but the market i• such as to pre•ent no ra•triction. For this a 
complete li•t of castings was analyzed and studied in detail. Th• 
analy•i• r••ulted in a selection of the quantity of pattern• required, the 
moulding method and the core making method. Based on this th• 
requirement• for the production machinery and equipment, auxiliary 
equipaent and ••rvica equipcnent have i:>aen determined. (Table SJ Alao the 
quantities of raw aaterial• required have been li•ted. (Tableas 6, 7) A 
laboratory will be in•talled at the PDF. 

During installation and operation attention •hould be paid to environmental 
and safety a1pect1. 

Pby•lcal facilitl11 and tqylgptnt 

Land 11 already available and will be a••igned •oon to the project. 
Lay-out •ugge•tion• ha•• been prepared for •ite, foundry building and 
office buildin9•. Required inveatment co•t• for land, site 
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preparation, building•, infra•tructure and machinery and equipment have 
been calculated. 

Manpower r•lUirement1 

•he expert• team recommend• that the total number of per1onnel to 1taf f the 
project will amount to 122 (PDP 500) and 145 ( PDP 1500), of whoa 
~~~ut 45\ are directly production related. Relatively high •alarie• are 
recoanended for the per•onnel, in order to be able to contract per1onnel 
of out•tanding quality and to be competitive at the labour .. rket. 

A1 for expatriate expert•, it i• recommended to •••ign a ONIDO te .. 
working during tbe project period, con1i1tin9 of a chief technical 
advi1er (~roject coordinator) and an expert in pattern .. kin9, 
1upplemented with expert• on a •hort-tera ba1i1. Furthermore there will be 
a need for 1pecific experti1e, to be provided by variou• ONIDO •hort-tera 
con1ult•.ncie1 and Syrian con1ultant1. 

~-~iain9, 1erYice and d•••loi-eat a1pec:t1 

Product and proce•• development activitie1 during the fir•t year• of 
operation will ala at diver•ification and quality improv£111ent of ca1ting1 
production. 

Training i• therefore considered a crucial and critical point of the 
project iJDplementation. Several training programme• will have to be applied 
for about 50\ of employee•. (Table•z 8, 9) 

Training activiti•• will be focu•sed on more advanced field• of technical 
trainin9, euch •• product and pattern d••ign and production planning, 
induction melting and laboratory training. The fir•t two year• the 
training programme will have to concentrate on the requirement• of own 
personnel, but in a later •tage al•o aupervi90ry, technical and management 
per1onnel frOlll other foundrie1 will be trained on-the-job at PDP. 
Objective atandard• will be created in order to mea•ure the level of 
•kill• of trainea1. Poundry operation will be trained on-the-job. 
The PDP i• will provide coneultancy eervice• and technical •••i•tance on ~ 
permanent ba~i• for other foundrie1. 

A detailed inventory of bottleneck• within the foundry 1ector and 
•81D8rgency progranae• of technical a••i•tance ha• to be prepared during 
pre-operational pha•e of the project, in order that th••• receive attention 
durinq and after the implementation of the project. 

co•t of the pro1ect 

Total project co1t1 covering international contribution and bank loan are 
••ti.mated to amount of US$ 3.975 million and US$ 5.620 •illion 
re1pectively for PDP 500 and PDP 1500 and the local inve1bllent comp1nent 
srP 50.561.600 (~or 500) and srp 72.600 •illion (PDP 1500) • 

lJ.n.lncial analy1i1 

Re1ult1 of the di1eounting method• of Net ~re•ent Value (NPV) before tax at 
9\ di1count factor and Internal Rate of Return (IRJt) after tax u•ed for 
financial analy1i1 indicate that the project i• financial fea1ible1 thi• 
conclu•ion appli•• to the two capacity alternative• n.,..lys 

(i) 500 T - IRR • 21.94\ 
(ii) 1500 T - IRR • 36.01\ 

The project will obtain a profit froca year 2 onward of foundry operation. 
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Economic 1naly1i~ 

The project will make a po1itive contribution tos 

- employment creation, 
- integration of the national econoaay both within the in··~•trial 
aector a1 through linkage• with agriculture and infra1tructure, 
- aaving of foreign currency and more local value added, 
- more economic independence through import aubatitution, 
- creation of Government revenue• and atimulation of local 
entrepreneurahip. 

Quantitative analyaia further1DC>re reveal• that net saving• in 
foreign expenditure• will amount annually from about USD 6aC>.OOO 
(PDP 500) to uso 2.soo.000 (PDP 1500), which i• conaiderable. 

It can be concluded that the project it~elf i1 expected to h•ve an 
important contribution to economic growth and in thi1 aenee i• very 
acceptable from a national ec~noaic point of view. Moreover, it i• alao 
expected that the project wf.~l have co~•iderable 1pincff effect•, which 
have not been quantified in th• economic calcul•tion. 

For thi• reason the expert• team recoanend• to implement the project 
aa soon a• possible. 

A. IllTRODQCTIOll 

A 1. Background 

The picture which emerge• from the information collected i• that th• 
industrial sector in Syria ia comparatively well developing and 
contributing of about 30\ of GNP. It i• mostly compo1ed of the following 
aignificant industriea (industrial branche•)• 

- chemical incl. fertilizer• manufacture• 
- petrochemical 
- cement 
- textile 
- food proce1aing incl. augar factor!•• 

geoloqical/min• and mineral proceaaing 
- building, indu1trial and genGral conatruction incl. road• and 
- bridge• conatruction 
- mean• of tran1portation •' 
- enqineering/metal proce1ain9 
- •teal indu1try. 

The concentration of mo1t important production potentiai i• found in 
Damascua, Aleppo, Latakia, Roal• and their auburba, where cement, food 
proceasin9, fertilizer, {18troch .. 1cal, building con1truction companiea 
are operating apart from a large number of 1mall-1cale work1hop• of 
varioua profile• • 

Th• exiating atatu1 of engineering and allied .. tal working and •t .. 1 
proceaaing induatrie• reveal• the following important finding• n .... 1y1 

- the input material• required are mo1tly imported from abroad1 
(a.o. ca1tinga, for9ing1, .. tal aheeta, at .. l bar•)I 

- the country h•• ba•ic .. tal tran•formation facilitiea 1.a ... ltlft9, 
rolling, ca1ting, forging, etc. which are not deYeloped to the 
extent adequate to th• pre1ent •~ate and future developaient plan• of 
the country'• economy1 
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- heat-treatment facilitie• exi•t in ••v•ral workehop•, however, 
their u•• i• rather limited by production proqraane and technoloqical 
requirement1 

- mo•t of the metal fabric~tio~ i• directed toward• cutting to 
•hape and welding1 

- the •y•tem of quality control applied by mo•t of the workehop• a• 
well a• th• product quality require• to be iaproved1 

- there i• a •tron9 tendency •ti.JMllated by mo•t of the worl•hop 
technical •taff to Up-9rade the level of manufacturing technoloqy1 

- the growing demand for ca•tin9• i• ao•tly met by th• i.mport of 
fini•hed machine con•tructicn part•. 

The PDP. 

Th• need for a pilot demon•tration foundry (PDF) ha• been detected by 
the Government1 de•igned to •upport the development of th• foundry 
industry in order to accelerate in turn, the development of indu•try and to 
consolidate effort• to improve the operation and aaintenance of indu•try. 
A request ha• been forwarded through the office of ORDP in Dama•cu• to 
UNIDO for a preparatory and inveatigative phaae in order to properly 
analyze and quantify the need• and the input• neceeeary to accomplieh a 
proper self eupporting pilot plant. 

Thia report detail• the finding• and view• of the teaa of expert• that 
visited Syria in the period of 25 April - 3 June 1991, covering 
marketing, technoloqy, training, civil engineering and financial aapecte. 

tn order to economize th• time and •lmplify the c~unication with the 
•taff of Syrian indu•tri•• and GoverNDent inetitution• que•tionnair•• in 
Enqliah and Arabic have been jointly prepared with the counterpart •taff 
of SSRC. A number of que~tiona related to •tatiatical figure•, atandarda, 
pricea, etc., have been formulated (queationnaire attached). 

The member• of counterpart •taff were de•ignated to a••i•t in the 
efficient and speedy collecting of nece•aary information and to provide 
input information on the condition• required to operate a foundry 
work•hop • 

Their knowledge of the foundry induatry and product dietribution proved 
invaluable and thi• waa fully utilized in the p~eparation of thi• 
report. 

A 2. Ecopoaic 1Capag ... p\ IYtt .. 

Th• Syrian economy operate• until the preaent day within a 
centralized top-down planning framework, applied for moat of the induatry, 
which i• Government owned or fall• under public ownerahip ach .... '11nual 
plan• are determined for each enterpri••· 

Monetary and financial macroeconomic 
aubordir.ate role (pricea, credit 
atimulatin9 efficient allocation an4 
(including labour) and output• are 
•table for the paat 10 yeara. 

policy inatrum9nt• play a 
term9, exchange rat••) in 
uae of reaourc••· Price• of input• 
deten1ined centrally and h••• b9en 

Th• overwhelming part of econ011ic aurplua produced a~ enterpri••• i• 
channeled to the •tat• budget. •eorporat• taaea• (50•), depreciation 
fund i• entir•ly paid into the central fund. on the other hand, bank loan• 
are credited on 9\ for inveatment purpo••• and 12\ in ca•• of abort ter• 
loana. 
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Thu• efficiency in production and inve•tme~t i• attempted through direct 
control• and adalni•trative Frocedur•• rather than indirectly by meana 
of economic par ... ter•. 

The accounting practice• of th• Syrian enterpri•e• bear direct 
relation•hlp to the overall economic •y•t.. in force. 

Th• moat of amall private foundri•• do not have any formal accountin9 
•Y•tam. Bven i.ft the lar99r f ira•, ba•ic accountin9 regiater• planned 
co•t• and profit• (normative coefficient• of accuaulation determined 
every year at higher level) decoepo•e• into •••ential categorle• of 
ba•ic and awrlllary aateriah, en•r9J, depreciation, labour (with 
80Clal •ecurity), •hop overhead, enterprl .. overhead, non productive 
eapen•e•, normative profit•. Coaparl•on a9alnat centrally eatabllahed 
average •tandard• i• the only •y•t.. exerciaed and no .. thoda of 
evaluating production or aarketlD9 alternative• are practiced (or 
indeed, needed). Financial information and reportiD9 leave• llUCb to be 
de•lred at lar9er er.terprl•e• and l• non-exlatent in .. 11 
workahopa. No control data la available in term• of caah flowa even at 
the enterpri•• level (thi• i• largely explained in frequent caae• of 
foundrie• which do not con•titute indep_3ndent entitle• and pa•• on their 
ca•tin9• for further proc•••ing or aaaembli.ft9 to other departaenta). 

In general, ace••• to economic and financial information l• not 
aufficiently eaay for it to play a atimulating role in •trateglc and 
operational declaion making. 

A 3. CUrrept State of Poupdn Isdue'a:iu 

Further development of the induatry aa a whole, in Syria will depend 
very much on the aupply of caating• and prompt up-qradinq of the foundry 
branch. Some S.000 ton• of caat aemia a year, wei9hin9 between 0.5 kg and 
1 ton each, are now produced in Syria. Of thla quantity, about 80 
per cent of caatlng• are produced in green •and mould• made of aand and 
clay and hand rammed. The remaining caatlnge are produced with the 
aid of mouldin9 machine• of jolting or aqueeze-jolting type. 

Pig iron and acrap are melted in cold-blaat cupola or in induction 
furnace•. The charge l• prepared and loaded eaeentially by hand. Pouring 
the molten metal ia aleo a manual operation. C&at ateel la 11elted in 
induction and arc furnace• with a throughput of 0.3 - 1.5 t/h. In caae of 
he•vier caatin9a the molten metal i• poured by .. ana of crane ladle rather 
than by hand. 

All other labour-intenaive proc•••••·· are performed by non .. ch•nized 
mean•. Th• etate of the foundriea doea not, aa a whole, meet modern 
requirement• and cannot offer the ••••ntial aupport, urgently r9<1Uired for 
the development of mechanical and engineering induatriea in the 
1-Dediat• future. 

There are two relatively large-ecal• foundrie• in the town of Aleppo 
eatabli•hed in the current decade1 one operating under a joint venture 
agreement by AL-PRAT co. le located in the Tractor and Agriculture 
Machinery Plant and the other, a st .. 1 roundry i• run under private 
ownerahip. 

The manuf acturln9 proceaaea in the AL-PRAT Foundry are almoat wholly 
mechanized1 there are alao modern pattern-aakin9 and laboratory 
facilitiee, n:>t recJUlarly utilized. 

Moreover 2 .-diua-acale foundri•• are located iA Dua•cu•1 they are run 
by the lar9e•t national 11Ulti-brancb corporation •NrLtBOUs••. A few 
vocational acboola ••i•t in the country1 they i.p1 ... nt 1 trainiD9 
progr ..... under the outlinea of the Nini•try of •ducation and Niniatry of 
Tndu•try • Conventional ob•olat• technique• are d.-onatrated are 11111all 
foundry ahop i• now ueed for artiatic ca•tin9•. 
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The overall annual output of t:he foundry indu•try in tbe country in 1991 
wae expected to reach about 5.000 tone of 90•tly ca•t iron. 

t 

• Mo•t of the foundrie• are equipped with •iJaple pattern-.aking equipment but 
rarely vith laboratory facilitiee, the available laboratori•• are 
occa•ionally utilised to taet the propertie• of llOUlding •and• and/or 
~o determine the ch .. ical coepoeition of ca•t •teol. 

Th• production of ca•ting• i• of etandard type (ALEPPO) with a very 
ll•ited number of jobbing order•. 

Mo•t or th• operation• are carried out aanually u•ing obeolata 
technique• and tool•. 

Almo•t no procaH de•ign actiYiti•• directed toward• up-grading tbe foundry 
, operation• have been undertaken. 

Ab•ence of adequate number of qualified technical cad.r.. in th• foundxy 
indu•try along with a poor laboratory baei• make it illpo••ible to 
impl81D8nt any R and D progr .... at pr••ent. 

A t, l(a1or A•nc\• of ca1U.aqe f1'9ductioa ia ftrla 

Coneequencee of the abova-de1cribed etata of the foundry indu•try can be 
•wmnarized a• follOW8s 

(i) acute deficit of caet P6rt• and c••t element• ••ti.mated in the 
whole of the national econoey at over 50.000 ton•/year i• almo•t 
entirely covered by the growing import; 

(ii) low and limited production capacity of the exi•ting 
foundry-vork•hop•1 

(iii) inefficient work-method• and proc••••• employed by mo•t of the 
foundri••I 

(iv) low degr .. of mechanization of foundry operation•; 

(v) lack of quality •tandard• and appropriate quality control 
procedure• normally applied by ca•ting• manufacturer•; 

(vi) ab•anca of advanced training centre(•) and appropriate raqular 
programme• for up-grading th• •kill• of fcundry per•onnel1 

.. 
(vii) lack of R and D faciliti•• normally required to develop and 
implement the d••i9n of prototype ca•ting• and related pilo .. 
(experillental) foundry tachnologie•. 

A 5. peva lo=ept rrobl•• 

Th• development probl .. • have been identified a• follc-as 

(i) at the country level 

A rapidly growir19 d ... nd for ca•t part• particularly •pare• 
cau•ad by import of new .. chin•• and equipment and increa•ingly 
diver•if ied ran9e of aaintenance ( .. chine repair) ••rvic••· 

(11) at the lleetoral level 

An urgent need to upgrade the •kill• and qualification• of the 
manpower engaged in the manufacture of ca•ting•. 
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'· rao.mcr o&llC'llJU 

I 1, Tile 'SF•di1t1 9bjec:tl.ye1 of thit pr11ent pr1paratory a11i1tanc1 
projtet are to obtains 

- a earklt analy1i1 for ca1ting1 to bl .. nufactured by a Pilot 
demon•tration foundry (PDF) 

- a detailtd work progr.- for tbt ••tablhlment of tbt Foundry vitb 
an integrated Pilot Laboratory 

- a flnancial analy•i• of the foundry operation and to indicate thl 
.ol.- of future financial input1 vhicb .. y bl required 

- tht projtct document on 11tabl11t.ent of a Pilot Foundry 
Worbhop. 

I 2, Tbe deulosmnt ob1ectin of the project i• to iaprove tht 1ffici1ncy 
of th• operation of indu1try by increa1ing the 1upply of ca1ting1 and to 
accelerate the increa11 of the country•• 1har1 in the 1Upply of ca1t •part 

s>&rt•· 

Thi• refer1, in particular, to the ca1tlng1 in h•avy daund by the 
indu1try a1 a vbolt, and allO to ca1t 1par1 part• needed by the 
agricultural MCt~r, and expecttd to be .. nufactured by .. an, of 
appropriate, llOdern foundry proce1111. 

The develapment objtctive it fully reflected in and correapond• to the 
national development 1trateqi11 which are to bl incorporated in DlfDP 
document• of thl forthcoaing Country Progr....,. 

Xn conformity vith the objective• and 1trateqie1 of the National 
Develoi;ment Plan, tht Cove1:,..nt haa decided to give high priority 
to technical co-operation in thl f11ld1 of agriculture, indu1try, energy 
and •ini1l9. Sev1ral •i•1ion1, 1urvey1 and 1ectoral 1tudie1 were conducted 
to identify the 1pecif ic technical a11i1tance need• of tho•• aectora. 

Th••• 1tudie1 have been in1trumental in the identification of areaa in 
which technical co-operation ia urgentl~! ;-equired in furtherance of the 
.. jor objecti••• of tht Plan. A9 a r11ult, th• Government ha1 de1cribed 
priority requir-nt1 for technical cooperation a1s 

(a) introducing new technologiea in the variou1 11ctor1 of the 
econoay1 .. 
(b) building up •killed labour, pa;.-ticularly at the intermediate/ 
1ubprof111ional level through education and trainin91 

(c) attending to conatraint1 and bottleneck• in variou• 1ector1 
through high-level expertil8 and 1hort-term con1ultanci111 

(d) iaprov,..nt of induatrial production among other through 
acqui•ition of advanced overl8a1 technique•. 

c. DIICVfH• or POUllDll norm 

c 1. Crit1ri1 Ind fynct;ioo 

'!'be criteria for .. ltcting the profile of a pilot d.-on1tration 
foundry ••~abli•hed by OllIDO and llRC were the bHit of 1tudie1 
undertaken by the expert1. The .. criteria were under1tood at pre-condition• 
of 1 follow-up project and, on the other hand, a1 the guideline• for 
pre-fe•1ibility 1tudy needl\1 to identify the inve1t .. nt capital 
requir..,nt1 the•• were fctWUlated •• follow11 
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- th• foundry vill perforw the function of a pilot unit de•lgned 
to offer technology tran•f•r and technical conaulting ••rYic••, and 
advanced, on-the-job trair.ira9 for aupeni.ory, technical and 
aanag899nt ataff free other vorkahope, •nd vill be financially ••lf­
•upportiftCJ through th• aale of caatinqe produced in the trainiftCJ 
prc.gr.-s. 

- th• production capacity (annual output) of the foundry will depend 
one firetl7, th• intention to eneure that the foundry be financially 
-lf •upportinq in order to perwlt the p1:ovhioa of the above 
.. ntioned -nice• •t a price which i• withi.ft reach of the Induatry. 
The capacity will al.o depend upon the inve9tmlent capital available. 
It i• noted that tbe deaand for caati09• i• far aboY• the local 
capacity and the ~ 19 thu• not a llaiti.ftg factor. 

Additior.al aetiviti•• of the Foundry have been defined a• followaa 

(•) to .. rve t!Mt indu•trial CC11111Unity a• a 80Urce of cellmllercial 
quality, prototype caatinga1 

(b) to provide the ellCJineerlftCJ, and technical conaultlDCJ and te•ti09 
faciliti•• to •••lat other foundrie• in eolvinq probl ... of quality, 
production .. thoda and aaterial•. The foundry vill develop and 
demon•trate th• application of appropriate technique• and 
ter.hnologi•• for producln9 high-grad• caetlng•1 

(c) to produce apeclal or critical ca•tlnga intended for the 
maintenance of imported equipment, and to tranafer the proce•••• to 
other plant•; 

(d) to •erve a• the aource of technically trained foundry engineer• 
and aanagera •• vell a• •killed technician•, auch a• •upervi•ory 
and advanced operational per•onnel, and labcratory and quality 
•••urance ataff. To realize thi• goal, the FOP •hould operate 
regularly acheduled training cour••• of both the practical and 
theoretical a•pecta of foundry technique•; 

(•) to aerve a• a atandardizing agency for ••tabli•hin9 purcha•in9 
•pecif lcationa for all locally produced or imported production 
material• and for ••tabliahin9 1napection procedure• to enaure 
conai•tency in th• quality of caating• deaigned aa •par• parta1 

(f) to collect and di•• .. inate regularly all available data and 
technical information to the local foundri•• and to •••i•t in 
updating practice• and Ulprovin9 the product; 

(9) to ••rv• aa a conaulting, teatin9 and control laboratory for th• 
ca•tin9 u••r• and the foundry lnduatry. 

To perform •uch multipurpo•• ta•k•, the pilot da.on•tration foundry (PDP) 
11U•t have the aupport of ••tabliahed Governmental organization• engaged in 
ellCJin .. ring, trade and education, aa "'911 a• of agenci•• concerned vith 
the indu•trial development of th• country, and of local .tndu•trlal 
aanag ... nt organization•. 

c 2. roundrv capacity 

The figure• related to capital requirement •hown in a comparative manner 
in Table •o 10 - •eompariaon of capital ••penditure• are applicable in 
condition• prevailiRCJ in eo•t of the Suropean countri••· Co•t• of 
land and •it• preparation are not con•idered. 
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Table llo 10 

DBSCRIPTI09 

COMPARISON OP CAPITAL ~XPDDITUD 
(indicati .. - comparative figure•)• 

500 TOBS 
us s 

1000 TORS 
us s 

2500 TONS 
us s 

-----------------------------------------------------------------1. Technical ~ntation 
2. Connltant•/bperte 
3. ClYil engineering voru. 

Preparation of the project 
•ite••. 
Indu.t:rial lnfra•tructu .... 
Foundation and con•tructioa 
of the building. Srection 
of the building. 

4. Training progr .... •a 
- fellow.hip. for engineer• 
- on-the-job traininq of 

operator• 
5. Tecbnol09ical equipment 

including it• ae•embly 
and in-run te•t• 

6. Auxiliary and infra­
•tructural equipment 
(puape, tanb, comp­
re•aor•, tranaformer•) 

7. Locally f~ricated 
equipient and tooling 

8. Pattern• and related 
equii;ment and tooi. 

9. Iaported raw .. teri•l• 
(6 110ntb •upply) 

10. Tran•portation .. an• 
(vehicle•, •ini-bu•, 
truck•) 

70.000 
384.000 

375.000 

108.000 

54.000 

8'0.000 

250.000 

50.000 

30.000 

50.000 

30.COO 
11. C:O..i••ioning of foundry 

equipment and production 
line• 

12. RBSIRVS (Contingencie•} 
13. TO'fAL 

lH.000 
115.000 

2.500.000 

140.000 
705.000 

650.000 

108.000 

110.000 

1.200.000 

350.000 

200.000 

50.000 

80.000 

50.000 

168.000 
189.000 

3.000.000 

150.000 
850.000 

800.000 

240.000 

120.000 

2.000.000 

500.000 

150.000 

150.000 

150.000 

70.000 

-----------------------------------------------------------------

240.000 
230.000 

5.650.000 

• Bzcluding other it .. • of working capital. 
•• Subject to the local price• of building .. terial• labour 

CO•t• etc. 

A comparative analy•i• of inveat .. nt capital needed to eatabli•b 
thr .. pilot foundry vork•hope of different production capaciti•• 
and variou• aanufacturin9 pr09ra11111ea ha• re•ulted in the follow­
ing approx.laate f igure•s 
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(i) Cr•:r iron foundry• 
output 500 t/year, 
r94JUlar production 
of llediua intricate 
ahape caatlnga 

(11) st .. 1 fouadr:r• 
output 1000 t/year 
product 111.x: r94)Ular 
production Of llpt 
and lledlum weight 
caatlag• plua prototype 
caat part• 

(iii) Foundry plants 
output 2500 t/year 
iron and at. .. 1 caning• 
of r94)Ular production. 

os s 2.500.000 

OS $ 3.000.000 

OS $ 5.650.000 

Th• relation between the inveat:8ent capital and production output 
of each of the thr .. foundri•• ahowa that the coat par ton of 
aound caatlng• i• decr•••iDCJ •• the capacity inatalled (annual 
output) of the foundry under conaideration grov9, n ... lya 

(i) 
(ii) 
(iii) 

capacity 

500 ton•/year 
1000 tona/year 
2500 tone/year 

• in convertible currency 

C 3. A••on..nt of Ctttinaa <pr9duct ail) 

Unit inveat..nt coat 

OS$ 5000/•.on 
OS$ 3000/ton 
05$ 2260/ton 

The project concept rec°""'8nded for further detailed deaign i• ba•ed on 
pre•ent con•umption of iron and at .. l eaatinga by the leading Syrian 
induatri•• and corporation• and on the ••tiJaated d..and after 1991. (Table 
1) 

Several ••••ntial technological factor• (and conatrainta) aucb aa eaating 
application, caatinga ahape, intricacy of aurface, type of .. terial 
(caat alloy), quantity, ahape and poaitio:a of core• (in the mould•), 
quality requir ... nta etc. have been taken into conaideration while ·· 
draftinq the production progr.-a of the PDP 500 and 1500. sc.e atandard 
characteriatica are given in table• 11, 12, 13, 14. 

A 4. Cboice of the Production Prqgr• 

The Foundry vith an integrated laboratory i• expected to be a 
financially ••lf-•ufficient unit operating without GoYernment •ubaidy, 
once full capacity ha• been attained. 

In thi• context, the ca8tlrMJ• aaaort..nt propoaed to be aanufactured 
(Table• 15, 16, 17) ought to be carefully choaen takift9 into conaideration 
aeveral iaportant factor• haviftCJ a direct l.apact on aucceaaful perforaance 
of the PDP, n ... lya 

- the utility to the Foundry Induatry, of the technologi•• required 
for the aanufacture of the caatiDCJ•, and whJcb will M tranaferred to 
the indu•try1 

- the urgency of the requir .. nt of the national econc.y for the 
aupply of the caati"9 ••l•cted1 
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- guarant.. of aatiafactory financial reaulta, yieldillCJ the income 
neceaaary for th• continued operation of th• PDF and th• proviaion of 
the aervic•• apecified1 

- amooth adoption of llOdern foundry llqUii-ent and technique• and 
their efficient uae by ataff and worker• vho will receiYe much of 
their training within tbe PDF. 

In view of the ~ factor•, tbe prOCJr.._ propotled for 
iaplementation ha• been aupported by tbe follovinq argu98nta1 

(a) higher val~- of at .. l caeting• vie-a-vi• grey or C<l aon alloy 
caat pa.rte•, and tbe r9C1Uirement for 80r9 advanced .. tallurgical 
knovledge1 

(b) caating• 9rou119 of llOderate ahape intricacy, relatiYely eaay to 
be .anufactured, t.ave been included into the progr-1 

(c) expected further growing deficit of at .. 1 cuting• after 1991 

(d) growi"9 a-.nd for •fast 80ving• caet •par• part• juetifi•• a 
•table ancl kegular production in the future1 

(•) additional financial income derived from tbe laboratory teating 
needed among other to i••u• quality certificate• for •oaie •pecial 
or heavy-duty ca•tin91 

( f) import eub•titution particularly of alloy •t .. l caatillCJ• 
manufactured on jobbing or •hort •eri•• (batch) production order• at 
a comparatively high walue added1 

(9) income to be derived froa the development of the production of 
prototype ca•t •par• part• and the related documentation. 

c s. Location and Sitt of the Pro1tct 

TWo location• had been propo•ed by th• counterpart in th• Adra region 
located about 40 ka• free Daiaa•cu• and have been conaidered by th• 
teaa: 

a) in the indu•trial aone in a clo•• neighbourhood of the Power 
Station under conatruction and, near the railway connecting 
Dama•cu• with the northern region of the country1 

b) in another induatrial area of over 50 hectare• •ituat•d about 5 
kaa north of th• Adra c.eent Factory and about 2 kaa free the 
Daaa•cua railway. 

The two •it•• are •ituated in the area• re .. rved by the Government for 
induatrial development. 

The following factor• af fectin9 ait• .. l•ction have taken into 
conaiderations 

- market outlet, 

- pilot (experi.menta.~} pr.ofile of MP production .. rvicin9 other 
foundriea, 

- trainirMJ and link• with vocational achool•, technical univer1itie1, 
R/D centre• et:c., 

- labour availability, 

- infra•tructure on •ite, 
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- tran•port (railway, roada), 

- coat of •ite preparation, 

- ayailability of energy, water, 9a•. 

The two aitH pre .. nt ai.o.t •lmilar f-turH1 the final .. lection vill 
depend on reault• of .oil t••ta and further inYe•ti9ation of ~l09ical 
pattern. 

Tbe adjacent po.Mr plant under conrtructlon and railway connection vlll 
reduce the coat of infraatructare in ca- the •lte under para •a• i• 
-lectecl • 

D. rmg1u. DNP"• 

p 1. Kalp flnctipq• of the 1Mbalw 

The financial apprabal of the two capacity alternatlff• of the project 
encompaa-• the .. in type of actlYlty con•bti09 in the production and 
•ale of ca•t •par• part• de•tined for the internal Syrian aarket. The 
operation of the laboratory i• alao included in the calculation•. 
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Th• •wmaary reeult• are a• follow• (in thouaand• of SYP)r 

••\ Rrt•nt ••lut ap4 iA\trpal rat11 of utan 

ppr soo 

a) Bquity paid ••r•u• Net ineo99 flov1 

••t pr•••nt yalue 252.639.00 at 9.00\ 
Internal Rate of Return (IRRSl) 145.23\ 

b) .. t Worth .. r•u• lfet caeh returns 

•et pre .. nt- •alue 247.926.40 at 9.00\ 
Internal Rate of Return (IRRS2) 159.53\ 

c) Internal Rate of Return on total inveet.ent1 

1'et pr• .. nt •alue 195.869.80 at 9.00\ 
Internal Rat• of Return (IRR) 21.90 
••t Wortb • Bquity paid plu• r• .. rve• 

ppr 1500 

7'7.555.30 
192.33' 

724.293.30 
192.67' 

668.565.20 
36.01\ 

The rate of return on total inveet..nt i• rather high and 
amount• to 21.94$ and 36.01 [PDF 500 and 1500). It eati•fiee 
etandard internationally accepted requir ... nta for inveet.ment 
efficiency. Given the diecount rate adopted for the preeent 
etudy (9\) it i• well above the aint.ua level. 

The rate of return on tquity ae .. aaured by net income flow 
i• very high (145.23\ and 192.33\J ae well, and ehowa, that the 
venture i• worth undertakiDCJ fro. the ca.aercial point of view 
(i.e. profit• are po•itive and dividend• are to be expected). 

Return on equity a• meaaured by net annual ca•h flow• 
(159.53\ and 192.67\1 teatifi•• additionally that the project 
generate• enough caah to be .. 1t-financin9 in reapect of all 
the enviaaged current activitiea. 

The ratio of net incoee on total •ale• i• atabilisld at a 
healthy level exceeding 20 and 30\ annually r••pectively for 
PDF 500 and PDP 1500 after ta.1 1.9. 27.17\ in 1995, 23.46\ 
frc:m 2001 for PDF 500 and 32.32\ in 1993 and 31.97\ frc:m th• 
year 2ooo·ior PDF 15001 ,._ Table OT Illeoim STATEMKNT of 
Appendb ) • 111!1 profit on total inveetaient amount• 
accordingly to ju•t under 15\ and 31\. ••t annual profit 
achieved i• therefore around JS and 105 aillioa Syrian 
Pound• duriDCJ a normal year of operation "'hich appear• to be 
entirely •ati•factory. It i• iaportant to note that profit• 
art poeitivt froa the fir•t and ••cond ytar• of production. 

All production year• brin9 po•itive net ca•hflOW8 confirming 
tht aound foundation for the whole ••nture. Ca•h balanct 
(i.e. the a110Unt of ca•h a•ailablt for th• enterpri•• at any 
9i••n 809tnt •••uaing full .,lf-f inancing) behave• in a •imilar 
.. nner. 

The payback period a• aeHured by the c~lattd net 
cHhflow •tande at 4 year• including the •tart-up period 
(eacludlft9 the in•••t.ent period of 2 yeare). 

The fixed coet• co.,ra9e ratio ehowi"9 how aany u... the 
variable .ar9in exceed• f ixld co•t• i• around 2. Thi• 
teetlfit• to hi9h d19r,. of .,curity of tht projtct in 
thi• particular reepect. 
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Unit co•t• !or a normal year of production •tand at around 
281.1 and 219.3 thoueand Syrian Pound• per ton of good 
caetin9•. Thi• i• in•ide the current price of rav caeting• in 
Syria. 

Sen•itivity analy•i• h•• al•o been performed vith variou• 
aaawaptiona concerning upward and downward .ov ... nt of ••l•• 
price• and production coet•. The re•ult• of calculation• are 
given belows 

Table Ro 18 

Seneitivity analy•i•a Internal Rate• of Retum (in •> 
PDl ~QQ mr n22 

Ba•e ca•e 21.9<1 36.01 

1. •ale• price• down 10• 16.<13 30.17 

2. •ale• price• down 20:• 9.5 22.00 

3. •ale• price• down 30• 0.84 1'.30 

'· •ale• price• up 10• 26. 73 '1.22 

5. opera~ing co•t• up 10• 19.68 3<1.35 

6. operating coat• up 20\ 17.23 32.62 

7. operating co•t• up t8• 8.77 27.29 

8. inve•tment cu•t• down 10\ 24.51 39.32 

9. inve•tment co•t• down 20• 27.7 43.00 

10. inve•tment coet• dovn 40\ 36.21 54.23 

The re•ult• of the analy•l• indicate that the overall 
profitability of the project i• mo•t •en•itive to change• in the 
price• of output. The overall profitability appear• relatively 
in•en•itive to the variation• in local factory co•t•. Thi• i• 
aleo due to high d•preciatton rate• included in production co•t•. 

A• 100• of the output of t~• project i• de•tined for the internal 
ma~;.et, the project carrie• dollar deficit• A110Untin9 to 23.2 
(PDP 500) and 81.8 (PDP 1500) aillion SYP largely on account of 
raw aaterial• and •pare part•. 

However, only the convertible currency ca•hflov• are •hown to be 
in the n99ative in the table• of the Appendix • 

All calculation• have been aade under the •••uaption of the ex­
change rate of 101 S • 43 Syrian Pounda. 

COn•tant price• have been a••uaed all throughout the calculation• 
given the difficulty of arriving at a rea•onable ••tiaate of in­
flation in •everal different countri••· 

All financial calculation• have been carried out vith the help of 
the cc.puterised Model for rea•ibllity Analy•i• and Reporting 
(OONrAJl), bein9 at the dhpoHl of UNIDO Inve•t.ent PromotlDn 
Service in War•aw, for which all right• are re .. rved by UMIDO, 
Vienna. All the complementary calculation• are •hown in the text 
and table•. 
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The text of the report do.a not contain any element• of the ap­
praieal from the national economic point of view (•ocial coat 
benefit analy•i• accordi~g to the UMIDO .. thodology or ueing the 
value added .. thod) •inc• it 9oe• beyond the etrictly financial 
evaluation. 

D 2. Aeeumption1 of financial Analy•i• 

The present ••ction contain• additional detailed information con­
cerning the a1eumption1 .. d• in the calculation1. 

(a) Initial Fixed Inve•tment 

For the purpo1e of financial analy•i•, the initial inveatment 
period ha1 been •••umad to be 2 year1. The total fund• ••rmarked 
for the project atand at 3.975.000 OS$ and 50.561.600 Syrian 
Pound• (PDF 500) and DSD 5.620.000 alo~ with Syrian Pound• 
72.6~J.OOO (PDF 1500). 

It ha• been aaeumed that about 17t of the outlay• i1 made 
duriDIJ the fir•t year and 75.St during the aecond year of 
each phaae of inveatment. The remaining 7.5\ i• to be •pent for 
purchaain9 laboratory equipment during eecond year of operation. 

The price of land haa been taken ae nil. 

All the aaeeta financed from the Syrian aide contribution are 
depreciated. Prom the UNDP contribution. only laboratory equip­
ment i• depreciated; training, comniesioning, travel, etc. coeta 
are aubsumed under grant•. 

The depreciation rate• reepect the regulation• in force in 

Depreciation rate11 building• " machinery 6t 
incorporated a1sete 20t 
inf raetructure " land 0\ 

(b) Projection of Sal•• (Tablee: 19, 20, 21J 
Production capacity i• aaeumect to be utiliaed 

PDP 500 

38' 
57\ 
75' 
90\ 
lOOt 

durinq the firat year of production 
during the aecond year of production 
during the third year of production 
during the fourth year of production 
during the latter yeara. 

at the level 

PDP 1500 

25t 
l2t 
56\ 
77t 

lOOt 

(c) Structure of production coat• during the 5th year (full capacity 
utilhation) s 

PDP SOQ 
Table lfo 

PDP 1500 
Rav uteriala 28. 7\ 38.St Dtilitie•, •n•r91 •• 1\ 5.St Labour 32.6' 25. 7\ Maintenance J.Jt 2.2t Spare part• 2.8' 1.9\ Pactory ovarheada 6.1\ •.st Depreciation 10.5\ 10. 7\ Intereat 11.9\ 11.0\ 

Syria. 

ofs 

·a 
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The following aaaumptiona have been ~de for the projects 

(a) The average percentag• ~f reject• i• 20\ during fir•t two 
year• of production and 15\ during the latter year•. 

(b) It i• aeeumed tha~ the project will be exempted from any 
~u~ie• on imported equipment and aateriala. 
c) Labour co•t ha• been increa•ed three ti.me• •tarting froa 

5th year of production (fir•t year of full capacity 
utilization) to make project clo•er to world market condition•. 

(d) calculation of Working capital 

The following aseuaption• have been made: 

a) Account• receivable 
b) Ca•h in hand 
c) Inventory principal .. terial• 
d) Inventory other material• 
e) Inventory •pare part• 
f) Inventory energy 
9) Inventory utilitiea 
h) Inventory work in progre•• 
i) Inventory finished producta 
j) Accounts payable 

Coverage in daya 
Foreign Local 

30 
0 

180 
180 
180 

0 
0 

10 
3 

30 

30 
3 
5 
5 

30 
1 
3 

10 
3 

30 

The working capital requirement ia, on average, with full uae of 
the capacity, around 15.2 and 31 million Syrian Pounda, 
re•pectively for PDF SOO and PDF lSOO. 

(•) Source• of fund• 
Table 1'o 23 

PDF 500 

Investment and aource• of total reouired finance 
(thouaand Syrian Pound•) 

fixed ae•eta: 

current aaeeta: 

total aaaeta: 

equity + 9ranta: 

foreign loana: 

local loanas 

total fundas 

218.131. so 

3.39S.OO 

221.486. so 

74.211.SO 

102.12s.oo 

4S.1SO.OO 

221.486.50 

76.88\ foreign 

96.12S\ foreign 

77.172\ foreign 

9.~. 708\ foreign 

17.172• foreign 

The followinq aaaumptiona ha~• been made lor the neceeeary financing 
the projects 

1) foreign loan (mainly for machinery an~ equipnent) 

- total amount 2.375 mln US$ 
- grace period 2 year• 
- a..ortisation period 5 year• 
- intereat rate 13\ 
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2) local loan• 

- total amount 45.150 mln Syrian Pound• 
grace period 2 year• 

- amortization period 5 year• 
- intereat rate 7.5\ 

3) SSRC equity in total amount of 5.411.5 thou•anda Syrian 
Pound•. 

PDP 1500 

fixed a••et•1 

current aaaeta1 

total aaaet•1 

equity + grant•1 

foreign loan•1 

total fund•: 

287.592.5'1 

4.500.00 

292.092.00 

87.312.50 

140.180.00 

64.600.00 

292.092.00 

74.160• foreign 

96.SSU foreign 

74.490• foreign 

88.64n foreign 

74.790\ foreign 

Aaaumption• for the nece••ary f~nancing of the projectaz 

1) foreign loan (mainly for machinery and equipnent) 
- total amount 3.820 mln US$ 
- grace period 2 year• 
- amortization period 5 year• 
- intere•t rate 13\ 

2) local loan• 
- total amount 72.600 mln Syrian Pound• 
- grace period 2 year• 
- amortization period 5 year• 
- intereat rate 7.5\ 

3) UNDP grant in total amount of about 1.9 mln US$ mainly for 
training, c011111i••ionin9 of the factory and equipaent for 
laboratory. 

4) SSRC equity in total amount of 9.912.5 thou•and• Syrian Pounda. 

(f) Income Tu 

Income tu h aHumed to be SO• •tarting from 6th year of produc­
tion according to th• pr•••nt recJUlationa. The IRR atanda at 
21.94• with the NPV of over 195 million Syrian Pounda. The 
project i• thua very profitable. 

All the calculation• have been carried out for the calendar 
yeara. 

The di•count rate h•~ been ••t at 9\. It i• extr ... ly difficult 
to eati.Jnate the co•t of capital in Syria (no economic analy•i• ln 
tern• of •hadow pricing ha• been done). The current intereat 
rate on long term credit• •t•nd• at around 7.5 per annua, witb a 
long grace period up to 2 year•. The intereat rate oo ahort term 
loan• 1a ''· 
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I. COHCLQSIQJ!I 

B 1. The technical level of the Syrian foundry Indu•try i• lov1 the 
service• to be provided by the PDF will be an ••••ntial eupport for it'• 
rapld development. The market for training, technical a••i•tance and 
technology tran•f•r are well defined. 

B 2. The production of caeting• (caet •pare part•) i• eaeential for the 
Syrian economy. Given very high current import•, the market outlet ie 
aaaured and the PDF will not repreeent competition to the local foundry 
industry. The capacity envicaged for the PDF economic/financial point oi 
view. Signif !cant linkage• with other metal proce••ing branchae are 
expected. 

B 3. The analyeie of the Pilot Demon•tration Foundry •howe that the 
project ia financially aelf eupportinq, the net of tax Internal Rate of 
Return on total inveetment ie 21.94• and i• well above the interrstional 
etandarda of 12•. The payback period i• of 4 yeara. 

B 4. Unit cost• appear ~atiafactory; labour coete conetitute a eurprieingly 
low percentage of total production coet•1 depreciation charge• are high, 
coet of auxiliary material• relatively high. Net prof it• are poaitive 
aa well ae total caehflow. Dollar flow i• cor.eietently negative to the 
project (but poaitive to the economy). 

B S. The profitability of the project i• moet aenaitive to variation• 
ln aale pricea and !eae the volume of initial investment and operating 
costa. Proceed• from the laboratory eervicee are not coneidered within 
the financial analyaia, and ar• not eeaential to the viability of the PDF. 

B 6. Comprehensive, intensified training of technical etaff and 
operator•, in particular, of the operator• of maintenance aervicee of 
sophisticated electronic equipnent/automatic linee, apecial tooling, etc. 
ia conaidered imperative for the effective running of the propoeed pilot 
foundry and ita laboratory. 

B 7. the training proqranme which i• designed to be carried out abroad 
will be exposed to major risk if it cannot be euccesafully completed on 
time or not undertaken at all due to e.g. recruitment difficultie• or 
selection of non-acceptable candidatee. language deficiency, improper 
co-ordination of preparatory action• by the project national staff, etc. 

B 8. In caee the training i• delayed or lncompl•t• it will have a 
eerioua negative iJDpact on the 81DOOth atarting-up of the Poundry 
operation. .. 
B 9. Selection of the managerial cadre• for the key poa~tione of the 
project for the foundry in question la the moet effecti~• guarantee of 
eucceae in thia complex venture. 

8 10. According to the legialative deer .. of Auquat 19, 1969, eigned by 
the Preeident of Syrian Arab Re?U)>lic Scientific Studiee and 
Reaearch Centre i• exempted from all taxea, cueto. dutiea etc. TaklftCJ 
thi• into conelderation the IRR will increaae by about 5• when the roundry 
i• exempted frOll corporate income taz. 

r. Rf!COM.HENDAT1QNI 

It i• euggeated that UNIDO be coneulted when the counterpart i• evaluating 
candidate• for the key poete. 

r 1. It i• adviaable to investigate with 
which the project ehow• high aeneitivity. 
co•t• (construction, infraatructure) may 
optimization of expendituree. 

thoroughn•s• all the it ... for 
lepecially, the local investment 

leave aporeciable scope for 
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r 2. The •tructure of financial re•ourceu coanitted to the project i• 
not yet known. However, it may be predicted that under current financial 
requlati~n• (credit) in Syria, the project will have no probl .. in 
••rvicing debt. The project will etill be fully eu•tainable given th• 
attempted introduction of ••lf-financin9 principlee. Additionally, the net 
financial contribution of the training, con•ultin9 and laboratory, vhil•t 
not critical to the financial health of the project, can be of •ignificance 
to the net income. 

r 3. Th• Government ie advised to appoint th• Project National Director 
from among the candidate•, prefera!:>ly vitb an engin .. ring background and 
eufficient experience in indu•trial management. 

It ia alao recOlllllended to aa•ign to hia an adequate executive authority 
and clearly define - in a formal no.ination docwnent bi•/h•r dutiea, 
right• and reaponaibilitieo. Bffective aanag ... nt, adequate lncentivea, 
financial accountability are easential in a reformed economic environment. 

P 4. It i• eaaential that every activity of the foundry in the future, 
•·9· laboratory taating, on-the-job training, techn~cal or financial 
expertiaa, apacial finiahin9 of the caating•, etc., •hould be aold at 
coamercial rate• to cuatocnera. Creation of •u•tained demand for 
laboratory aarvicea and proper marketing of the project'• output 
(quality!) i• important not only from the aicro-financial but alao from a 
macro-economic point of view. 

r 5. The viability of a foundry depend• on technical aapactas high 
productivity and reduced waate, aa well aa on economic factora: proper 
financial accounting, application of economic calculua, expert 
management. 

.. 
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l. 

1. technical Data on foundry Building 

(i) 
(ii) 

(ill) 
(iv) 

Building lay-out1 PDP 500 AwencU.z •o 1/PDP 1500 Appudlx llo 2 
Overall eit•1 PDP 500 - 35.0001 PDP !500 - 35.000 112 
Area of the bulldi091 PDP ~00 - 1.2001PDP 1500 - 3.500 112 
Storage•, llOCial bulldblCJI PDP 500 - 2.200, PDP 1500 , 

(•) 
(vi) 

(vi l) 

2.700 a2 
Foundation• 
Window8, de.or•, 9atH 
Auxiliary •y.t ... 1 

- reinforced concrete 
- •t .. 1 prof ilH 
- 99neral exhau•t - ventilation •y•t .. 
plu. indhidual fan• at 9cme working 
•tand• 
- water •upply/...,age •y•t .. 
- compre•9ed air 
- electrical and li9htin9 •y•t ... 
- heating •y•t .. 
- fire alar.ing 8Y•t .. 
- telephone coaaunication network. 

The foundry building will accommodate the fol!owing •ection•/•hop•i 

- melting 
- •and proce••in9/conditionin9 •tation 
- mechanized 110ulding section 
- hand 9C>Uldin9 aection for prototype/pilot production 
- cleanin9/fettlin9 •hop 
- heat-treat:.ent. 

The rough .,chinir.g .. ction incl. pr•••ur• t••ting atand• and auxiliary 
.. t•rial• atorage• will be accOllllDOdated •eparately. 

2. Cb•racteriatica of Foundry Proc••••• 
A •rlow Proc••• Chart• ahown below may be ueed for quick reference• 
illu•tr1tin9 operation• of the proce•• to be employed. 

PILO'l' POUMDRT - P'LON PROCSSS CHART 

quart& •and, oil 
•odi.u• •ilicate, 
additive• 

[~;;:;;~1;;;------] 
------------------ core-aand 

proceaa109 
- aanual .. chani­

&ed core-.ak11UJ 
proc••• 

- dryi1UJ/painti09 

Mtal charge 
additive• 

[~~~:~~~~~~~~] 
- metal charging 
- .. lting/r•fining 
- tappi09 

quart& aand, 
bentonite, 
ad"!itiv•• 

[;;~d-;;;;;;;1~;~ conditioni09 
---------------- facing •and 
- backing eand 

liquid facin9 aand 

----~---------1 .. tal -----;;;!~;];;;;;---

[
--- _________ J__] 
--~~~~~-~~! __ ~----------
- hand/ .. chanical 

aouldiOCJ 
- aould• •••embly 
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pr•••ure t••t• 

3. MeltiftCJ Section 
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l-pourlftCJ in J 
- cooliDCJ 

=-~~~~~-~~---
CleaniftC)j Fett l iftCJ 1 
Shop 
------------------

[~~li~!~~~~~----l 

[~~~~=~~~=~~~~-~~~~] _________ 1 _______________ _ 
Pinal in•pection (•torage) 

The •ection will be equipped with two meltinq unit•, n ... ly: 

- electric-arc furnace (l.A.P) of loading capacity V • 1.5 t 
- induction medium-frequency furnace (I.K.P.P) of loading capacity 

V• 500 kg• 

Due to •carcity of cla••if ied and/or •orted •crap in Syria the 
&AF will be mainly utilized in r ... lting and refining of variou• 
lot• of both •crap locally •upplied1 over 80\ of .. tal •crap u•ed 
in the proc••• will be an un•orted mix of •teel and ca•t iron. 

In order to unify the chemical compo•ition of .. tal charge for 
th• IKPP the duplex proc••• i• envi•aged to be employed. 
Th• IKPP unit will be operating a• a •ource of high quality ca•t 
•t .. 1 of a •trictly controlled ch .. ical compo•ition, ba•ed on the 
return •crap recovered in foundry proc•••••· 

The u .. of two electric .. 1tin9 furnace• i.e. both induction and 
electric-arc type i• caanonly con•idered appropriate in condition• 
•imilar to tho•• prevailing in Syria at pr•••nt. 

Such a caabination of the melting unit• i• characterized by the 
followiftCJ advantage•• 

(a) llAXiaua utilization of un•orted •crap available from 
the local .. rket1 

(b) prnvi•ion of high quality refined liquid .. tal and 
it• further proc•••in9 in the IKPP1 both operation• are 
de•ired in order to .. nufacture •pecial grade• of ca•t •teel1 

(c) flexibility in u•in9 variou• un•orted •crap and 
coafortable podtion of the Foundry H to the regular 
procur ... nt of •crap irr••pective of it• cheeical cc:mpo•ition1 

(d) appropriate .. 1tin9 facilitie• for the .. nuf acture of 
prototype ca•tin9• and new ca•t alloy•1 
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(•) capacity 911fficient for the proviaion of liquid •t .. 1 for 
the output of about 2.000 ton• of ca•ting•, if demanded, upon 
the completion of the project and expan•ion of other cection• 
of the Poundry. 

Operating t1- ... calC11lated oatpat of tile •lti119 m.ctioa 

( i) Gra.• dhpo•able vorkincJ t1-1 

- 290 working day•/y•ar 
- 1 •bift working ayat-
- 2 daya a 80ftth uaed for preventive .. intenance of the 

furnace• 
- 12 daya a year acheduled for .. jor repair and 
.. intenance .. r.icee 
- total •cheduled idle t1- • 36 daye 

(ii) ••t apparent t1-1 

290 - 36 • 254 day• 

(iii) IICl'I' (induction furnace) a Y • 500 kge 

- 3 .. lt•/•hift x 2 •hifta • 3 t liquid .. tal/day 
- 254 day• x 3 t • 762 t/year 

(iv) BAI' (electric arc furnace) V • 1.5 t 

- 2.5 melt•/•hift x 2 •hift• • 5 .. lt• of total output of 
7.5 t/day 

- 254 day• x 7.5 • 1.905 t/year 

(v) Total production of liquid metal of abouts 

PDP 500 - 1.100 t of ca•t •t .. 1 (l .. lt•/day) 
PDP 1500 - 1.900 t of ca•t •teel (5 .. lt•/day) 

760 of grey ca•t iron (6 
melt•/day) 



-29-

Table llo 24 

ULAllCS or mu. CllU8 (at; fall-acal• operat;ioa) 

PDF 500 

Sound caatinga 
Rejected caating• 
Feeding ayat-
Keta 11 urgi cal lo• ... 

'!OTAL liquid .. tal 
Pbyaical 108 ... 

Total cold ..tal cbarge 
Metal ri•lda 

PDF 1500 

Sound caatin9a 
Rejected caatin9a 
Feeding ayat-
Ketal l uc9 ica l lo•aea 

Total liquid 11etal 
Phy.teal lo•H• 

Total cold .. tal charge 

Metal yields 73' 

180. 
SU 

1000 
150 
550 

50 

1750 
80 

1830 

(54•) 
( 8•) 
(JO•) 
[ 4•) 

tonne• 

536 
80 

JOO 
30 

940 
50 

990 

Gr•r iron caating• 

500 
50 

100 
10 

660 
20 

680 

• Th• fi9Ur• calculated for conventional t•chniqu•• of moulding. 
In ca.. exothermic ri••r• are uaed the overall weight 
of feeding ayatea will accordin9ly be reduced. 

•• Ti. percenta9•• of rejected production ••tiaated at 20• for 
•t .. 1 caatin9• and 15' for 9rey iron caatin9• are i• ju•ti­
fi~ by the pilot type of the Foundry, quality of the local 
llOUlding .. t•riala (not of the hi9he•t atandard•) and poor 
indu•trial tradition in foundry practice. 
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4. llouldift9 Section 

Since the aajorlty of foundry output will be of batch (-rial) type the 
provieion of aouldift9 aacbine• will be aade a• to ..et the quantltatbe 
•tandard• of the Pilot Foundry. 

In order to overccme the dravbacu of both the mqu-se and joint 
principle• of •and r ... ing and to acbi•Te unifora den•ity and bardne•• 
in all portion of the mould a COllbination of a mqu-se and joint actio119 
will be employed. 

A joint action vill be ueed to con.alidate the 9and on the face of the 
pattern and be followed by a mqueeslft9 action to !apart tbe deeired 
den•itr in tbe upper portion of the mould. 

Mechanically aade mould• are required to be produced in moulding fla•b of 
the etandard d1-neion• of 500 z 600 z 175 - and/or 500 z 600 z 100 -
both relevant to the else of 80Uldlft9 aacblae table. 

""'° aoulding .. chine• of ~he type de•cribed ahoYe and reca tndecl for the 
Mouldift9 Section are mpecified in the Utt of equiJ199nt included into 
thie report. 

Rand 110Uldi1WJ ~peratione will principally be applied for the pilot 
production of prototype ca•ting• and, for any jobb1ft9 order, if 
technologically and qualitatively acceptable. 

Ro •pecific hand aoulding technique i• rec011m&nded at the .,..nt, ae it 
depend• on •everal factor• characterizi!MJ the ca•tift9 that i• to be 
aanuf actured. 

It i•, however, envi•aged that the following .oulding technique• namely: 
one bamed on eodiUll •ilicate binder, tvo chellically bonded •and• and 
three •hell moulding technique will be employed. 

The u•• of •odiua •ilicate a• a binder ha• con•iderably increa..S in 
recent year•. It enable• the preparation of 810uld and core• without any 
need for drying or baking and in certain ca•2• even without r ... in9 the 
•and. 
Pattern• u•ed with the .. aouldin9 proc••••• aay be aad• of wood or metal • 
Wooden pattern• if painted vith •ynthetic en ... 1 paint are difficult to 
•trip. Such pattern• •hould only be given a coat of •h•llac or varni•h. If 
paint i• e••ential, a nitro-cellulo•• ba•• aluainiua paint aay be·~•ed. 
Greater draft allowance on the pattern• aay have to be 9iv•n if the .. 
•tripping probl .. per•i•t•. 

The 810ulding .. chine• rec~nded for the Pilot Foundry will be fed with 
moulding ••nd by .. an• of overhead convey•r• and •and hopper•. Filli"9 
out the moulding fla•k• will be don• by the u•• of lever of the .. chine, 
manually operated. 

The hand-eoulding •tande vill be 
tran•ported in portable hopper• 
run platfora truck. 

•upplied vith aoulding •and 
by -an• of overhead crane or battery 

After a••embly th• mould• will be delivered to the pouri09 in area on 
the line of roller-convey•r•1 the hand made 90Uld• will be filled out of 
liquid .. tal directly on the floor. 

5. Core-.akin9 Section 

Cla••ified •ilica ••nd locally available (Palmyra type) 1• aspect~ to 
be uted for core-aakift9. 
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Heavy duty or •pecial ca•tinga VO\lld requir1t the core• nade of chra.iite 
or &irconiua •and• entirely illported from &!>road. 

There are thr .. ba•ic binder• of core •and• (ref. table ) u8ed in foundry 
practice and r~nded to be introduced ~lya 

natural (v999table) oil• 
- aodiua •ilicat• 
- ch .. ical (•ynthetic) reain•. 

11le 002 proc••• i• cona!dered appropriate for the core• of gate valve 
b()die• due to their ahape, volume and mechanical properti•• all 
eU..ainatin9 th• u- of co•tly beaded •tud or double bead chaplet•. 

•atural oil binder• are therefore rec• •nded for ... 11 and 
mediua-aiu core• of •lapl• ahape like tbo- e.9. of the cover (lid) of 
gate val<re ca•tinga. (Ref. table ) 

Core-•and conditioning vill be done alternati .. ly in one of the two 
•ix•r• depending on the binder u•ed i. •· a 

(a) paddle aixer - for •and• baaed on sodiua •ilicate 
(b) muller aixer - oil bonded aanda. 

Transportation, loading and unloading of the oil bonded core• to and from 
the drylrMJ oven vill be done by the u.. of core-rack•. 

The core-fini•hing atand ••tabll•hed for fire-proof coating of the core• 
la recoanended to be equipped vith an exhauat ventilating hood. A •ixt:ure 
of zircon flour (fine fraction of zirconiua •and) with water or alcohol 
would be applied for the core coating. 

Cor•• required for th• regular ;roduction will be .. de by .. an• of 
core-blower of capacity 5-10 litera. 

The core-blowing .. chine i• conaidered lndiapenaabla for core aaking in 
a production foundry. 

6. Review of moulding and coremakin9 technique• 

(Tableas 25, 26, 27, 28) 

The -thod of 
to be produced 
S..11 caatin9• 
quantitie• are 

90Ulding to be u8ed 9'1•t be related to the type of caatinga 
and to the •kill• and equipment available in the foundry. 
are u•ually produced in •and lt(Nida, by hand if the 

not large, or on llOUlding .. china• for repetition work. 

Green 1anst 1tOyldiD511 thi• h the eoat widely uaad llOUlding -thod tor small 
to mediua ca•tinga in all type• ~f .. tal•. The 110Ulding sand i• clay 
bonded and the 110uld• r ... in aoat (•9r-n•). Throughout all their 
at.age• of production and at the pouring operation. Gr-n •and moulding 
ha• the following advantageas 

- ready availability of the raw .. teriala quarts aanda and clay1 
- pc;.Hibility of using recycled aouldincJ aand aa the ainor 
quality deterioration after caating can eaaily be compensated for1 
- production of quality casting• due to the high degr .. of aould 
atrength and 9aa permeability of the mould. 

prx aand p>uldinas thi• ia an extension of the 9r .. n aand technique. 
Slow rate of production and high •killed labour requir ... nt. Largely 
replaced by cold aet-.ouldincJ technique1. 

Log 1t2uldinqs 1low and laboriou• proceH requiring 11Uch •kill, all of 
th• work being done by hand. Raa been lar99ly replaced by llOdern moulding 
technique•. 
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c got 110uldl0<e• b th• forecoeer of the cold-.. tttncJ procH .... 
Cement bonded •and •ix•• are inexpen•i•• and the •and aay be partl:r 
reclaimed. 

C&•t:in9 qualit::r i• good but: 80Uld bardenillCJ and rate of production 
•lower than when uaing newer cold--ttincJ •:r•t.... C...nt: •and lk>Uldinq 
ia u•ed for heavy ca•ting in •t: .. 1 or ca•t: iron. 

002 Prgce111 the carbon dioxlde/80diua dlicate proc••• for the bonding 
of 1K>Uld• i• •lllple. A binder ba•ed on a 90lut:ion of aodiua •ilicate i• 
•i.Jred with eilica tancl and the flovabl• •ix i• ea1U:r compacted to fora th• 
mould. The 002 9a••iacJ proce•• ba• a profound effect on the atrengtb of 
mould•. Variou• .auld 9a••iDCJ arrang1•1nt:• are u•ed. Bi9hly efficient: 
ga••iDCJ i• obtained where moulde are placed in a chulber free vhicb air i• 
••acuat:ed prior to int:roduclftCJ 002. C.•t:incJ• aade by t:bia proce.. are 
dimen•ionally accurate, ba,,. a good •urface fini1h and are l••• likely to 
auffer from poro•it::r and blowbol• defect•. 002 proce" mould aay be aade 
on jolt:-11qUeese mouldlftCJ .. chine. 

Advantage• of 002 llOUlding• 

(i) There b con•iderable •aving of labour in aaklllCJ 8IOUld• and 
core•1 even heavy and .-diua weight: ca•tincJ• need not be 
carried to the oven and fro. there to the pouring area. Manual 
work i• thereby greatly reduced. Co•t• too are cut a• ru•h 
order• can be quickly fulfilled and floor •pace i• •aved. 

(ii) Sigh accuracy and good •urface fini•h on ca•ting• are po••ible. 
The proce•• can ••rv• a• an inexpen•ive •ub•titute for dry 
•and moulding where clo•• tolerance• are •pecified 

(iii) Withdrawal of pattern i• facilitated •inc• the mould• .ay be 
hardened before extractillCJ the pattern. 

(iv) The likelihood of rejection• i• le•• vhil•t productivity i• 
higher. Mould crackillCJ and deformation are el•o prevented. 

(v) The proce•• can be ..chanized and adapted even for ma•• 
production. 

(vi) Le•• 110Uldin9 •kill i• required than for dry •and moulding 

(vii1 Reduced .. chinincJ allowance• are required. 

(viii) The .. thod i• ver•~ll• a• it can be •a•ily u•ed by ... 11 
and .-diua, foundri•• for light and mediua weight ca•ting• 
and for f errou• and non-ferro • foundri•• alike. 

In view 
proc••• 
•uch ae 
railway 

of it• overvhelaing advant.agea and v•r•atility, the 002 
ha• proved •ucce••ful for large and div•r•ified application•, 

part• of puap9 and ccmpr••aore, aachine tool•, wheel caeting•, 
coaponent•, di•••l engine part.a, reduction gear ca•tincJ, etc. 

• Ref.• BCIRA report publhhecl in the •arithh roundryaan•, October 1985 
(photo-copy attached). 

Cold-1et 11nd 1tOUldina1 Such •and• barden in a predictable aanner at room 
temperature. Binder 1yat ... are baaed on furan, phenol formaldehyde or 
phenolic urethane r••in1 or lodiua •ilicat•• and a •uitabl• hardening 19ent 
or cataly•t- it added durincJ the •ixing of the eand. The •peed of 
cold aetti09 la controlled by tbe amount or •tr•ft9tb of hardener that 
ia added to the •and/binder •ilr. Cold-Htti09 .. y be utr.,.ly 
rapid aa i• required for hi9h rate• of .. u aould production, or •low 
when aaklftCJ large 110Uld1. The mouldi09 lay-out aay be ••r:r •1-ple and 
con•i•t of a •tationary •ixer witb .ouldi09 box•• and llO\llda circulating on 
a roller track around the •ilr•r. Wood pattern• are perfectly 
eatiafactory they are of high quality and properly coated. hprodueibl• 
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accurate ca•ting dt.en•ion• are obtained and ca•ti119 •urface quality i• 
generally excellent. The cold-••t .ouldin9 proc••• i• very flexible and 
i, uaed for producin9 ca•ting• in all .. tal• and alloy• vei9hi119 f roa a 
fev kilogr .... • up to 200 tonn••· Table 6.7a 9iv•• comparative •ix •and 
ccat for cold box proc•••· 

Shell mouldina Proc•111 Thia require1 the uae of .. tal pattarna. 
The•• are heated to about 250oC and then covered (either by dampiRCJ or 
blowing u1ing a apecial .. chine) vith aand which ha• been previou1ly 
aixed vith 3 to S• of a heat-curing phenolic r••in. 
After a few ainutea a hardened layer of 1 or 2 ca build• up on the 
pattern1 the loo- aand behind i• tipped avay for re-uM and the hardened 
ahell i• reaoved when cured by further heating. Two ahell• are cla.ped 
or glued together for pouring. The powdered relin .. y be 11.aply llilred vith 
the aancl but it ia aore effective to u.. 1ancl vho .. 9raina have been 
coated with reain. It i• advilabl• to purcha1e coated 1ands althou9h the 
coating proc••• ia not very complicated, it require• careful technical 
control and ia not u1ually vorthvhil• for ... 11 quantitie1. Shell 
moulding require• relatively little •kill from the operator• althou9h it 
d ... nd• high •kill• froa the pattern .. ker•. The proceH can produce 
accurate • ..aoth. high quality caatinga in moat type• of -tal. Shell 
mould• can be 1tored for long pecioda without damage and the proc&H can be 
aodified in .. ny way• for high production. Shell moulding i1 not a cheap 
-tbod, eapecially if re1ln coated 1and ha• to be imported. It la 
auitable only when relatively highly priced ca•tin9• are to be made 
which ju•tify th• coat of the re•in• and the expen1ive .. tal pattern1. 

Qther aat harc;leninq moulding proc•••etz In recent year• modified •y•t ... 
uain9 gaaeou• amine• to ~arden phenolic urethane bonded •and• and 1ulphur 
dioxide to harden furan and phenol fonaaldehyde r••in bonded 1and1 have 
been introduced. Output• of mould can be high and accurate ca•tinga 
with a good aurfac• finiah are produced from wood and plastic pattern•. 
The technique• are u•ed only for .. king •mall ca1tin9• in aa•• or •mall 
quality production. Machin•• are available, that produce 9a• hardened 
contoured mould• aa po••ible •lternativ•• to noraal 1hell moulda, and 
whilat the •hell• are thicker, binder and energy u•age i• le•• and high 
quality ca•tinga are made u•ing auch lower co•t pattern1. 

Special aand moulding pr0£•••e1: the1e con•titute the V-procea1 and the EPC 
proc•••· 

a) The V-procet• moulding (Vacuua Sealed Moulding ProceH) waa 
origina~ed in Japaa and the technique of thi1 proc••• 
involve• the u•• of a vented pattern on a hollow carrier plate 
or .Uction box. A thin pla•tic fila with apeclfic 
~hyaical· propertie1 11 90ftened by radiant head and draped over 
the pattern. The carrier plate i• then evacuated, cauain9 
the fila to confora to the contour• of the pattern. A moulding 
box i• placed over the fila coated pattern and filled with 
dry unbonded ••nd vhlch i• con•olidated by vibration. Th• 
top of the box i1 aimilarly covered with a plaatic film, 
air i• evacuated through vent• in hollow wall• or pipe• in the 
box awJ th• 1&nd aould beco.ea rigid. Th• pattern it 
withdrawn aftAr relea•ing th• vacuua applied to the hollow 
carrier plate. The 1econd half of the aould i• made in a 
•lailar aanner. The aould1 are kept under vacuum 
during aubt*l\Jent handling and pouring and until the .. tal 
he• completely tolidlf ied. 

Th• technique i• ulled for producing .. ny 1hape• and •ise• of ca•ti1191 
in 90at catting alloy•. It• beat application i• for ... 11 quantity 
production of larver caating• - one to r""••ral tonn•• - of aimple 
configuration. The ca1ti091 ha•• good dimen•ional accuracy and •urfac• 
finiah and th-a proc••• hat the capability of producing thi" .. tal ••ct ion•. 
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(b) BPC (Evaporative Patter Ca•ting)1 In thi• proc••• an expendable 
pattern of vapori•able aaterial •uch •• pol~•tyrene foaa i• 
embedded in th• mouldincJ .. terial in a 1MOulding bo•, generally 
a on• part bo•, the mould then being 1..-diately ready for 
pouring vithO\lt the need to r.-ove the pattern. Molten 
metal 18 poured into the •run Mould•, vaporidrMJ th• 
pattern •nd_fillinq proceed•, and perfectly reproducing th• 
pattern. 

C&•ting quality can be •ati•factory and for •ingl• or very 
... 11 batch•• of ca•ting•, pattern and mioulding co•t• are 
low.r than when u•ing corr••pondinq wooden pattern•. 

Other •pecial 110Ulding and ca•tinci proc••••• 

.. 

Inve•tment ca•tinq or lo•t wax proce••• thi• i• ba•ed on an ancient 
method of ••king ca•tinq•1 a one part mould i• produced by coating 
(inve•tinq) a wax replica of the final ca•ting vitb a refractory 
•lurry that ••t• at roca t--iierature. Th• wax i• then melted or 
burned out leaving a cavity in the mould of exactly the .... ahape aa 
the original wax pattern. Thi• casting technique ha• been 
••tabli•hed a• an accurate one for th• .. nuf acture of •xtr ... ly 
critical ca•ting• and reliable engineering component•. 

The two main technique• in general u•• for the proJuction of 
mould• in the inve•tment ca•ting proce•• are: 

(a) the preparation of a •block• ~r solid mould 
(b) the manufacture of a ceramic •hell. 

The inv••t&ent ca•ting proce•• i• used for a wide range of alloy• 
including nickel-rich material•, th• •auper alloy•'• •tainle•• 
•teel•, iron•, copper baaed alloy• and light metal•. Machining 
requirament• of the ca•ting• are minimal. Mechanization of the 
procee• it gaining momentua and robot .. chanical aid• can be u•ed 
for readily pr09rammed •equence• •uch a• •hell build-up inveatment. 

eeramic moulding: Ca•ting quality liea between that obtained by 
inve•t.ment ca•ting and •and ca•ting. cer .. ic 11e>ulded ca•ting• 
have excellent aurface fini•h. There are virtually no alloy 
liaitation•. Autoeatic machine• are available tor producinv 
cerulc •hell 110uld• at an output of 240 •hell• an hour and the 
ceramic moulding proc••• ha• produced caating• froe a few gr .... • up 
to three tonne• in weight. The proc••• i• uaed for manufacturing 
among other•• food eachinery, alwainiua part• for 
electronic•, pettern equipaent, die• for caating, forging etc. 

Pi• Caetin_gar Thi• technique yield• medium to long rune of 
preci,., i~~ricate, lllDOOth •urface in a wide range of •lloy•1 the die 
or 80Uld i• invariably of caat iron or at .. 1, although 
refractory metal die• baaed on auch material• ae tungaten and 
molybdenUll are .. ployed when ca•ting high .. lting point alloya, 
•uch •• •tainl••• •t .. l•. The trend i• toward• incr•••ingly thinner 
and more accurate ca•tinga with complete automation or the ca•ting 
proce••· 

(i) Gravity diecaatin9a1 The proc••• i• often uaed where 
c•pital outlay i• 11-ited and where the overall volume of 
ca•tin~• doe• not juatify the high initial die co•t of the 
pre••ur• dieca•ti"9 proce••, and it .. y be u•ed for ... 11e~ 
•cale production. The 80\lld• are arranged to open and cloae 
and be clallped together .. nually or .. chanically, a• they are 
likely to be too hot and heavy for hand operation. Metal i• 
poured manually and after aolidif ication the ca•ting i• 
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removed. The aaxi.9Ua weight of gravity di• caeti~• i• around 
15 kg, of copper and aluaini\111 ba•ed alloy• and grey and SC 
irone. 

(ii) Low pr.-e•ure diecaetlng1 Thi• can be regarded ae and 
exteneion of the gravity proc••• but pouring of the metal i• 
more clo•ely controlled and production rat•• are higher. Low 
pre••ure dittea•tinq .. y compare favourably with high pr•••ure 
dieca•tincJ a• regard• proc••• capability but ha• a •lower 
cycle and i• therefore better euited to lower quantity 
requir ... nt•. '!'bi• caetincJ proc••• can be completely 
automated with preciH aachine control and velght• of ca•t:inq• 
can range !roa l••• thu one k9 up to 150 q. The •tal• 
employed are u•ually alU11iniU11 alloy• (Briti•h Standard 1490 of 
the •U1• ••ri••) ht i• not D9C•••arily Uaited to alu.iniua 
ca•tinq• • 

(iii) High pr••eure diecHtinq1 Thi• ca8t:lftCJ proce•• 18 
widely u•ed for large volWMt• 5000 ainimua of &inc 
and aluainiua caning• of intricate •hape. 

The eentrifugal ca•tinq1 The charact:eri•tic• of centrifugal ca•ting are a• 
follow•• 

(i) 
(ii) 

(iii) 

(iv) 

(v) 

Th• control of wall thickn••• i• ea•Y· 
A• the centrifugal ca•ting force help• to feed the 
•olid-liquid interface, the •icro•tructure aero•• th• wall i• 
fine and den••· 
Impuriti•• are conf !ned near the in•id• •urface by c~ntrifugal 
ca•ting force. 
Thi• .. t:hod i• u•eful in producing dual 11Mttal ca•ting•, 
which con•i•t: of two concentric layer• bonded together 
metallurgically • 
Thi• ... thod i• ideal for efficiently aanufacturing th• •&me 
•hape and •i&• of product•. 

On a large •cal•, thi• proce•• i• u•ed, among other•, for ca•t iron and 
SG (•pheroidal graphite) iron water-pipe•. C.entrifugal ca•ting i• aleo 
ueed for the manufacturing of mill roll• (adamite roll•, high chromiUll 
compoeite roll•)· 

7. Cleaning/Fettling Section 

rettlinq and RePtir of ca•tinql 

Shake-out of Mould• 

After th• metal ha• 80Hdified and cooled in the Hnd mould, the 
ca•ting will be knocked out by breaking the eould. Th• eould• .. y 
either be broken manually on the pouring floor it••lf or will be 
tran•f•rred to a vibratory •haic.-out grid. In the latter ca••, the 
aould i• dumped on the •hake-out where it i• rapidly jarred so that 
the •and fall• through a grate below the floor. The ca•ting and 
aoulding box•• will r ... in on the grate and are removed froa there. 
The mechanical unit• con•i•t of a perforated plate or heavy ... h 
ecrHn fixed to a vibrating tr.... The •cr"n i• vibrated 
mechanically, produci1t9 a jarring action and caueing quick 
••paration of •and froa other parte. 

Cleaning of Ca•tinge 

Thi• operation of cutting off the unwanted part•, 
fini•hing the caeti"9 i• known ae fettling. The 
operation may be divided into different •ta~••• 

- knocking out of dry •and cor••1 
- removal of gate• and ri••r•1 

and cleaning and 
fettling 
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- removal of fin• and unwanted projection• at place• where 
th• gate• and ri••r• have been removed and alao elaewhere1 

- cleaning and a.oothing the aurface1 and 
- repairing caating• to fill up blowhol••• •traightening the 
bent or deformed ca•tinga. 

(1) Jtnocking out of dry aand corea. Dry •and core• will be removed 
by rapping or knocking with an iron bar. 

(2) Removal of gate• and ri••r•. The choice of method for removing 
gate• and ri••r• frOfa the caating• will depend upon the •is• and che 
ahape of the caating and the type of .. tal. The ootion• for auch 
work area 

(i) knocking off or breaking with a h...,.r, which i• 
particularly auited in caH of gr•·· lron caning• and other 
brittle -t•h1 

(ii) ••wing with a metal cutting ••w, which may be a band 
saw, a circular saw, or a power hack•av (• .. tal band aaw of 
the •do-a11• type beat aervea the purpose and ia conaidered 
ideal for ateel, malleable iron, and non-ferroua caat.ing•)I 

(iii) flame cutting with oxyacetylene ga• ia generally adopted 
for ferroua metal•; (i.e. ateel caating•) 

(iv) uaing a sprue cutter for •hearing of the gatea1 

(v) .. ploying abrasive cut-off machine•, which can work with 
all metal• but are specially designed for hard metala, which 
are difficult to saw or shear. 

(3) Removal of fine and unwanted projectiona. The operation of removing 
unwanted metal fine, projection•, etc. from the aurface of the caatin9 i• 
called •nagging. While •nagging, care muat be exercised to ... that a 
proper caating contour ia followed and too much metal i• not removed. The 
method• for •nagging include: 

(i) u•ing grinder• of pedestal, bench, flexible ahaft, or 
•wing-frame type1 

(iiJ chipping with hand or pneumatic tool•1 

(iii) gouging and flame-cutting1 

(iv) redlOving metal by arc-air equipnent1 and 

(Y) filling. 

Cleaning and amoothening ca•tinge. In ae-caet etate, ea•ting often may 
have aand particle• adhering to their aurfaeea in a fu•ed form. When th• 
caetinga are heat-treated, a aeal• i• aleo formed on th• eurface. In 
order that the eaating eurface be clean and a1DOOth, the adhering aand 
particle• and th• eeal• will have to be removed. Th• appropriate method 
recommended for thi8 purpoH i• •hot blaating be!.ng carried out in a 
apeeially deeigned cabinet. The abraeive applied in thi• ea•• i• at••l 
•hot•. A• the •hot• move fro. th• hub of the impeller toward• the 
periphery, their velocity gete accelerated and they finally leave the 
impeller at a very high velocity, hitting th• ca•ting eurface with 
enormoue impact. The cleaning unit reeOC11Mtnded will be equipped with two 
blaeting impeller• atrat99ieally poaitioned at different place• all 
around the caeting. Th• eaating will be 110Unted on a rotatir.9 table. 

(5) J\lpairinq tbf caatinq•. Defect• •uch a• blow hole•, ga• hole•, cracka, 
etc. ..y often occur in caetinga. Sometime• the ca•tinge get broken, 
bent, or defol'llled during •hake-out or becauae of rough handling. Or the 
caating get• warped during heat treatment or while it CCX'le down in th• 
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mould. Such defective ca•tin9• cannot be rejected ~utright for rea•on• of 
economy. They •hould be therefore repair.a by •ui~atlle .. an• and put to u•• 
unleae the defect• are •uch that they cannot be remedied. 

(i) K&tal arc welding. Large-•i&ed crack•, blow holee, and other 
imperfection• can be ractif ied by metal arc weldin9. A proper 
eelection of welding electrode i• •ital. A.C. ..t•l arc welding i• 
mo•t often •elected for w welding et .. 1 caatinge. Th• electrO<!~• 
used •hould preferably be coat4td eo that a den•• and •troDCJ joint 
ia produc6d. 

(ii) Qxv-acetylene gal welding. Thia .. thod, which ie the lea•t 
expen•ive and ea•ily portable, i• •uit&ble where the •action• to 
be welded are not too heavy and where •lower coollDCJ rat•• are 
required, for inetance, to prevent bardenabl• 8t-l• fraa gettift9 
hardened. Gae welding can eaeily allow the u•• of a broad fl ... , 
which can pre-heat the area ah~•d of the eection being welded. 
Thi• i• not possible in arc welding. Th• flame teaperature i• aleo 
lower than that of the arc, eo cooling rate• are elov. An oxidizing 
flame i• used for welding bra•••• and bronze•, reducing fl ... for 
high carbon and alloy eteel•, nickel alloy•, and other hard-facing 
material•, and a neutral flame for low carbon eteel•. By 
uain9 the proper technique, almo•t all ca•t metal• and alloy•, 
except magneeium, can be 9•• welded. 

Heat-treatment 

Heat-treatment proceae will be applied to moet of the eteel caeting• and 
partly to ductile iron part• particularly tho•• requiring the iaprovement 
of relevant mechanical propertiee and metallographic •tructure. 

The type of treatment and it• parameter• will etrictly depend on the 
content• of carbon and component• eepecially alloy component•. 

Specific proce•• deei9nin9 will be needed fer each group of ca•ting• 
manufactured ae prototype• or under jobbing order and R/D activitie•. 
Moat commonly normalizing, annealing or hardening proce•••• are employed 
in the production of steel ~••tinge. 

8. Laboratory 

Th• detail• of conceptual lay-out• and epecification of the equipment 
are included into thi• draft report. (Attachment11 2,3) 

Financial input and work-plan of laborat~~ 

However the concept of laboratory etill need• to be etudied in 
order to clarify the following further queetion11 

(i) to identify the demand for and, draft the reepective 
proqraimMt of R 5 D work• particularly thoee concerning innovative 
foundry technique•, proce•• d••iqning, •tAndardization etc.1 

(ii) to coneult the •taff of the exieting foundriee in the country 
and aleo other induetri•• on how and to what est.ant they would 
utilize the eervicee offered by the Pilot Laboratory1 

(Jii) to a••••• the fea•ibility of laboratory teetin9 for other 
potential cu•tocnere1 

(iv) to determine an in•titutional relation bet"'9en the POW 
Laboratory and other inetitution• in the country in the context of 
quality control, etandardization, equipaent. 
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(v) to undertake a rough financial analy•i• of •uch a laboratory 
unit i.e. it• performance, in view of it• eJq>eeted financial 
••lf-reliance. 

It i• underetood that an intermediate preparatory &••i•tance •i••ion to 
SSRC of a UNIDO con•ultant, a foundry expert in R & D work• would be 
de•ired to a••iRt in an•werin9 the above queetion• and to •elect an 
appropriate profile of the Pilot Laboratory. Th• period of 4 weeke 
ae•ignment i• con•idered euff iclent for euch a preparatory •i••lon. 

Chemical analy•i• 

Th• P.D.r building• will be adjacent to the Pilot Laboratory 
•ptlctrcmeter. 

Th• di•tanc• between the •pectrOCDat•r and the .. 1tin9 furnace of the 
P.D.P. will be l•H than 100 -· A piped tran•port ay•t- if 
applied, would reduce the traneport time enormou•ly. 

An intercom •y•tam for c0811Nnicatlon of the reeult• would further 
improve the reapon•• time. With thi• .. thod of operation no 
pereon~•l would have to leave the territory of either of botb 
building• and thua avoiding probl ... in the field of control, 
guarding etc. 

A simple method for determination of sulphur and carbon in •teal 
will be installed in the rapid (operational) laboratory. Purther a 
chemical drip method may, aa alternative to be used for the 
qualitative analy•i• of alloying element• in ateel and caat iron. 

A rortable spectroscope may be considered for laboratory work and 
field work (in other fou.ndr iea) • Thia inatrument la low coat and 
after gaining experience it ia a vary aimple instrument that can be 
uaed for analyaia of all kinda of at.el and grey iron. 

other laboratory activitie• 

The laboratory will be alao utilized for quality control. The 
other laboratory activitiea are the following: 

- Hetallyrqical llboratorY1 propertiH to be teeteds 

* bardn••• 
* t•n•il• teat 
* aagnetic particle teat•r 
* ultraaonic flaw detector 

.. 
.. 

A heat treatment furnace may be inatalled at the pilot 
laboratory for testing purpo•••· 
- lf!tlll09;aphic 11b9r1tory 
The complete range of equipment i• installed for the 
preparation of aampl••· Hetall~raphic aicroacope will be 
installed for analyaia of structurea. 

- Sand llbor1toi::1 
A complete aand teating ••ction will be inatalled in the Pilot· 
Laboratory, not only to aupport the own production of the 
foundry but aleo for teatin9 •and of other foundri•• and 
local moulding material•. 

- Standardization 

- Induatrial expert!•• 

- R/D acti9~tiea. 
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9. Pattern• and cor•-box•• 

Th• production progr .... of patt•rn• i• •hown in the Table No 29. 
Th• d ... nd for patt•rn• and cor•-box•• for th• period of 2-l y•ar• 
will be partly .. t through •ub-contracting th• required part• by th• 
Project. 

A• the pattern d••igning i• con•idered a particularly ••••ntial operation 
in th• foundry proc•••• the ramaining pattern• needed for the pilot and/or 
jobbing production will have to be produced under a very •trict 
•upervi•ion of proc••• d••ign•r (pattern-.altinq expert). 

All pattern-..Jting faciliti•• exht in the 1"ound.ry Dept. of AL-l'RhT 
Tractor Plant in Aleppo which can be conddered a• a potential .ourc• of 
•upply of pattern• and cor-boxe• during fir•t 2-3 year• of PDP operation • 

It i• ther•f~r• •u9g••ted that a UllIDO pattern-.akin9 expert 
(in•tructor) will be a••iqned to the Project a year befor• the 
PDP becoaMt• operational in order to •upervi•• .. nufacturin9 the pattern• 
in AL-FRAT Plant. Re would al•o act a• a training in•tructor for a group 
of pattern-aaker• recruited for the PDP. 

10. Raw Material• 

The PDP will be functioning baaed on the local and imported 
material•. Quantitatively, the major part of the material• like metal 
•crap, •ilica •and, bentonite etc. will be •upplied from local re•ource• 
and/or procured through local dealer•. 

The annual input of the local •upply have been roughly calculated on 
850 t and 2.250 re•pectively for PDP 500 and PDP 1500. 

other ba•ic and auxiliary material• like pig iron, ferro-alloy•, 
refractory brick•/lining, core binder•, bla•tin9 •hot etc. will have to 
be imported in quantitie• e•tiaated on 350 t/a for PDP 500 and 880 t/a 
for PDP 1500. 

There are few critical point• in the que•tion of .. terial aupplyz 

firetly, th• quality of •teel and ca•t iron acrap locally available 
in an un•orted atat•1 thu• v•ry correct acrap proc•••ing 
procedure• will hav• to be applied and, ••coo4ly, the provi•ion of 
•utf icient foreign •xchange fund needed to purch••• and deliver raw 
aateriala fr09 abroad on ti-. 

Comparativ• figure• on raw material• con•ua.,tion ar• pre••nted in tabl•• • 

Moulding/core .. teriala 

There are good po•aibilitie• to obtain good quality eand• in Syria. 
The foundrie• aituated in are eupplied with natural 90uldiftCJ aanda frOll 
an open •in• beincJ exploited for year• and aituated near the capital. 

In order to maintain the appropriate l•v•l of quality th• Pilot Foundry 
will be •upplied with the following •ande1 

(a) facin9 ••nd 
•ilica aand• of 
bentonit•, 

to be .. de of fr••h co.ponent• i.•. of 
defined propertie• and compo•ition and 

local 

(b) bakin9 •and will be pr•pared on the ba•i• of local ca.ponenu i-•· the natural moulding •and (9rect• Hnd) and fire-proof clay. 

11. Trainin9 

Training of PDF ataff and labour i• con•id•rad to be on• of the 
conetrain• in emooth operating the foundry durlft9 firet 2-3 yeare. 
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Detailed traini"9 progra11De• for all the prof•••ional group• of trainee• 
are expected to be drafted by the UNIDO per•onnel aHigned to the 
Project, ba•ed on the actual .. npower requirement. 

Scope and detail• of the progr ..... • will depend on the r••ult• of 
recruitment action, i.e. th• interview• with the candidate• ••lected 
by the counterpart •taff for •pacific po•t•/job•. 

A coaprehenaive evaluation of their background, experience, 
qualification and •kill• will have to be .. de. In order to do ao, a very 
clo•• collaboration of th• counterpart •taff vitb tbe DlfIDO peraonn•l 
vill have to be .. intained to complete auccea•fully the recruit.ant 
action and trainiJMJ progr .... a. 

AllOftCJ different and apecific training progr._• needed are thoM for 
.anagerial ataff, production engin .. ra, proce•• deaignera, 
~ttern-maltera, highly •killed technician• of .. intenance ••rvic., 
laboratory a••i•tanta and, al•o the worker• involved vith •crap 
processing operation• (•crap identification, aorti"9 etc.) 

Iapl!91118ntation of the traini"9 progr .... • vill have to be undertaken in 
a pr11-operational pha- of the project a• to prepare a •k•leton crew 
capalrl• to operate the equipment to •tart the productiun, and 
function aa ~raining in•tructora. 

Variou• financial r••ource• will have to be aecured in order to achieve a 
relatively high multi-di•ciplinary •kill of employee•. 

The training i• recamiended to be carried out by utilizing the following 
progrUllDe• ( tabl•• a. 9) 

(i) UlfIDO group atudy tour• (SSRC - PDP ataff) 

(ii) Individual fellowahipa (foundry engineera, proc••• de•ignera 
etc.) 

(iii) In-plant training progranaea, particularly 
auapic•• for engineer•, technician•, quality 

tho•• under UNIDO 
inapector• 

(iv) In-plant group training both local and out of th• country to be 
organized ba•ed on govern11ental bilateral agreement• and 
provided by Syrian indu•triea (eg. ff... st .. l Plant, Aleppo 
Tractor Foundry, Nilihou•• co. etc.) 

(v) on-the-job.training particularly for the worker• con•idered to 
play the rola.~f production auperviaor•, for ... n or group 
leader• who•• prof•••ional qualification• require to be 
•ii;nif icantly us>-9raded. 

Opportunitiea of training progr.,...• abroad are augge•ted to be'aought 
through bilateral contracta, e.g. in Sgypt, UK, Italy, India, Bolland, 
Turkey, Poland etc. where a rich baH of ... 11 acale pilot foundrie• 
exi•t along with R/D foundry centr••· 

The training requir ... nt• are pr•••nted in ta•k• reapectively, to. 1enior 
•taff and production •upervi•or•/•killed worker•. 

12. Manpower (Table 30/ 

The overall eanpower requir ... nt will be claaaified in the following 
cat99ori••• 

(1) 
(ii) 
(iii) 
( iY) 

aana9edal etaff 
laboratory/quality control dept. 
auperviaory technical •taff 
clerical •taff/admini•tration 
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(v) direct labour 
(vi) lndirect labour. 

Th• provieion of .. npower for PDP vill be ude for three conHcutbe etagee 
corr•epondin9 toa pre-operational activitiee, the firet year 

and, th• eecond and third year• of foundry operation. The graduate 
incr•a•• on employment: will allow to econc.he the coet: of 9anpower and 
to 1.Jllpl..,.nt: the required trainift9 progr .... • out:eide the PDP. 

rn the third year of PDP 500 operation th• overall .-ploymient: vill 
reach the f19UA of 122 pereone, of vbicb the H•ignment to the •/• 
cat990ri•• i• expected a• followaa 

(i) 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 

managerial etaf f 
lab./qualit.y control dept•. 
•upenieory tech. etaff 
adainletration 
direct labour 
indirect labour 

5 
H 

7 
26 
50 
20 

The increa .. on .anpower in PDP 1500 by about 23 employee•, .. inly 
•killed and un•kllled vork•r• 1e eu.bject to production progr._ ultimately 
cbooeen and optt.alization of .-ploy.ent:. 

13. Pricin9 and eal•• (Tabl••• 19, 20, 211 

Tb• follovinc) findin9• have been obtained frc. th• aarket etudya 

(i) Th• price• of locally manufactured ca•t:inq• are relatively 
hi9b and not adequate to their poor quality1 it particularly 
refer• to grey iron ca•ting• .. nufactured on jobbin9 order• 
or ln •hort ••ri••I 

(ii) the local price• are approxt.ately 40-50\ hi9her a• coapared 
with luropean .. rket price•, in ca•• of ca•t iron rou9h 
ca•tin9•1 

(iii) individually imported machined •teel ca•tinga (jobbincJ) may 
be •upplied to cu•taner• (eq. refinery, c ... nt, fertilizer 
plant•) again•t •uch an extr... high price per one kq a• USO 
12-20; 

(iv) fr .. -.ark.et pric•• of .laported cHtincJ• in Syria are 
approxt.ately 1.5 to 3 ti.me• higher than international 

·· pric••1 thu• the aarket for cut epare part• 1e indeed a 
.. uer• urket1 

(v) at pr•••nt, there 1e no •ignif icant local foundry plant 
(work•hop) capable to ca.pet• with the expected hi9b 
q\IAlity ca•t product• of PDP. 

All the caetin9• to be aanuf actured by PDP have been grouped into four 
cat99ori•• of price• determined a.o. bys ehape, nUllber of core•, ca•t 
.. terial (grade) ueed, technology *9ployed, nWlber of ca•ting• aanufactured 
by .. an• of one pattern etc. etc. 

Con•equently the unit price• (of one kq) may vary fora 

a) grey iron ca•ting•• 

froa DID 1.12 to DID 3.5 (reepectively in IYP 50 and 150) 

b) et .. 1 caetlncJ• 

froa DID 4.5 to 9.5 (in IYP 193 and 365). 
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The propo•ed price• are con•idered .aderate takincJ into account •uch 
•tron9 aark•t advanta99• of PDF ae1 •horter deliYery ti.., •a•i"9 in 
forei911 curr•ncy, flexibility of production, high quality power by 
quality certlf ication etc. 

Th• expert• teaa h of the opinion that the future production of caetincJ• 
and laboratory aervice• at PDF are •iahle becauH of1 

the pr .. ent high price• of imported and locally produced 
cuti119•, 

- the caeting• will be produced at PDF again•t rea.onahl• 
production coete, 

- at the ahMnce of any R/D foundq centre in Syria there b a 
very .trong del9and for technical advieory .. rYicee, 
1.-pl-ntation of appropriate technologi••, technical 
expert! .. , etc. 

(i) C.neral 

rroe it• nature the foundry indu•try belong• to the heavy baeic 
lndu•try. Therefor• on variou• po•ition• in a foundry attention 
ehould be paid to aepect• a•z 

- air pollution control 
- indu•trial waete di•po•al 
- work environment for foundry worker• (noi••, du&t, heat) 

(ii) Air pollution, emote and fume exhau•t from melting furnace• 
and pouri09 

In Syria there are no •tandard• or requirement• that are valid at 
pr••ent for the whole country. 

All equipment will be de•igned, however, with an emi••ion of du•t 
etc. which i• "911 below th• 0.2 g/raJ. 

The aat•ri•l• to be melted are mainly ecrap fraa th• local 
11arket. They contain iapuritie• (oil, ru•t and non .... tallic 
part•)· When putti"9 th••• material• into the .. 1tin9 furnac~ the 
impuriti•• will burn away and produce 81DOke and fume. The•• fwne• are 
exhau•ted through natural ventilation from the building into the open 
air. 

Th• fume• contain very little dangerou• •l ... nt• when charging the 
furnace• with clean good raw material•. 

U•ing •crap that i• not clean will influenc• the working environ111ent 
in the foundry in negative way. 

(iii) llo bake 90uldi09 line 

Th• •election of the binding proc••• for the no bake mouldin9 
•y•t .. i• primarily baeed on th• availability of raw 11Daterial• in 
Syria. The environmental a•pect• of thi• choice are aleo po•itive in 
r••pect to other binding •y•t.... •either the proc••• it•elf nor 
the raw aaterial• and the wa•ted eand are poieonou•. 

(iv) GrHn eand 90\lldiftCJ 

Variou• equipment in the gr .. n eand eouldin9 line are 9eneratin9 
du•t. •o major dedu•tin9 equipment i• inetalled beeau•• the 
inve•blent• related are very high. 
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When workincJ in the area of theN dual: g~n•rating c.~ii-ent, the 
operator• 11U•t wear du•t aa•b. 

Further.or• the dun generation can be roduc4td e<>n•i&irably by 
•prayift9 a controlled quantity of water on th• •and i.allleGJat•ly 
after breaki119 the .ould•. 

(Y) Sxhau•t air frcia the •hake-out •tation 

The ..oke, fume and du•t froe the •hake-out are exhau•ted only to 
1-pro'ftt ti0rking condition• in thi• area. The air 18 'fttry lov polluted 
vith du•t. The air i• exhaueted into ope~ at.o•pbare Yia a flue. 

(Yi) Sxhau•t air frae tbe ehotblaeting unit 

The exhau•t air from the •hotblHting unit 1• fed throu9h a 
fabric filter 8}"•t .. to clean it fc08 fine du•t. 

In•tallation of tbi• filter 1• nec•••ary to avoid that •and and 
du•t are returned to the impeller•. Thi• would cau•e ezce••iYe 
wearl.ncJ of tbe iapell•r vheeh. 

(Yii) Indu•triel wa•te• 

A• in many indu•trie• al90 a foundry produce• va•t••· The 
majority of the wa•te• of the foundry h exce•• •and froa the 
green •and 80Ulding line. Thi• •and con•i•t• for SS• out of 
•ilica, tbe remainder i• clay. About 0.15• of carbon hydrogen i• in 
the •and. In Surope thi• ••nd would be cl•••ified a• 
•low-polluted• (•ame cl••• a• dome•tic rubbi•h). It i• 
therefore propo•ed that tran•port and di•po•al of the wa•te ig 
aub-contracted to a local apecialized company. 

The moat obviou• •ource of danger i• from the molten .. tal. The 
following precaution• are therefore abaolutely nece••ary and it i• the 
reaponaibility of the manag ... nt to make •ure they are carried outs 

a) Operator• vorkin9 adjacent to .alt•n .. tal are required 
to wear protective clothing e.9., goggle•, 9lo9ea, aolid 
boot•. 

b) All the furnace~, ladle•, mould• and floor area• are to 
be kept dry and clean. Molten metal, ••pecially caat 
iron, aay explode when cCMain9 into contact with water. 

c) Mould• •hould t.. properly cluped and weighted together. 

dJ It i• iapc~ant that ladle• and furnace• are properly 
conatructed and maintained. Lining• ahould be in•pected 
periodically and renewed when nec•••ary. 

•) All .. chin•• area• to be •quipped with interlocked •afety 
guard•. 

fJ X.chin•• and equip119nt are to have a noi••-1 .. el below 85 
decibel• where prartical. 

9) Sar protector• ahould be worn by operator• vorkiftCJ in 
noi•y area•. 
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------------------------------------------------------------------- COllfAR 2.1 - UNIOO llYESTftENT PIOllOTIOI SERYICES, POLAID --· 

D•••scus Foundry, b•se c•se 
Au~st, 1991 
SJO t/y CiPitity 

2 year(s) of constru~tion, IS rears of production 
currency conver~ion rates: 

foreign currency 1 unit : 4J.OOOO units •ccounting currency 
local t1tr1 ucy 1 u1it : 1.0000 uni ts •ccountiac currency 

accouatillf cvrre11q: tllous.lld of Syri•n PoUllds 

Total initial invest•ent during construction ph•st 

fixed issets: 
current assets: 
told usets: 

2181JL50 
JJS5.00 

22i466.50 

76.880 ' foreign 
96.125' foreign 
77.172' foreign 

Source of funds during constructiar pt.ase 

equity I grants: 
foreign loans : 
local loans : 
tot.I funcls : 

74211.SC 
102125.00 
mso.oo 

1214!!6. so 

~2.70@ \ ~crei~n 

11.m \foreign 

Cashflnw fro• operations 

·tur: • 8 
operating costs: 22865.00 461JO.OO 70740.00 
depreciation 12070.50 9S9J.70 9346.00 
interest 16662.SO 13769.5~ 0.00 
-·--------·----- ... ... ----................ ... -.. ---................. ----·-·---·· 
production costs 51598.00 6949J.26 79086.00 
thereof foreign S8.J8 ' 56.JJ ' J7.32' 
total ul1s ... 56330.00 133000.00 1001)0.00 

gross incoee 47J2.00 63506.74 69914.00 
net incoee 47J2 .00 63506. 74 34957.00 
usll bah11ee 118S8. l4 U2S8.17 4lJOJ.OO 
•l cubflOll 21520.64 1445J. 97 UJOJ.00 

let Present Yalu1 at: 9.00 ' : 195869.80 
Internal a.te of Return: 21.94 ' 
Return on eqvityl: 145.2l ' 
Return on 1qvity2: 159.53 ' 

I nde>e of Sc he du l es produced by COtlfM 

Tor.al initid invest1ent 
Total 1nvest1ent during production 
Tot1l production costs 
w~~tin9 C•pit•I r!quire11nts 

C1shflo• hbhs 
Projected l•l•nce 
Net inco1e 5t1te1ent 
Source of fin•nce 
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------------------------------------------------------------------- CO~FAR 2.1 - UllIOO I~YEST~tNT PAOltCTIOI SEAYIC~S. POL~IO --·--

• Total Initial Investment in thous•ndofSyri•nPOilnds 

Yeu _ .. 

fixed invest11ent costs 
Lind, site prep1r•tion, develop1ent 
luildillfS 111d civil works ..... 
Auxili1ry 1Ad service f•cilities . 
lncorpor•ted fixed •ssets ... 
Pl1nt 11cbinery 1:id e~ip1ent . 

To~l fixed invest1ent cost> .. 

Pre-production capit~: expenditures. 
let 110rking c•iit•l ..... . 

Tot1l init!1l in~es:•ent cos~s _ 

Of it foreig~. i~ \ ..... . 

•' ,. 

1992 

.>820.000 
18500.000 

ll.000 
3010.000 

o.oco 

25330.000 

!3830.00{1 
0.000 

41. 726 

1993 

0.000 
19200.000 

0.000 
lll80.000 

lll420.000 

141!00.000 

37171.SOO 
m5.ooo 

1823~6.500 

84.785 

Oa1•scJ~ Foundry, b•se c•se --· Aur;st, l~~ 



··-----····----------·-···---------·--------·----·--··---·····-···- COftrAR 2.1 · UMlf.O !MVESTft£NT PflOllOTIOll SERYICES, POLA~D -· 

Total Current Investment in thous•nd of Srr1•n pounds 

Tur . . . 1994 1995 1996 i99i :998 

Fixed invest1ent costs 
Land, site prep•r•tion, develop1ent 0.000 0.000 1).000 0.000 0.000 
Buildings ind civil •orks . . . . 0.000 O.~O o.~ O.~ 0.000 
Auxiliary ind service ficilities 0.000 0.000 0.000 e.ooo 0.000 

• JncorPOrited fixed assets . . 0.000 0.000 0.000 0.000 0.000 
Plant, ••chinery ind equip1ent 0.000 0.000 0.000 0.000 0.000 ____ ... ______ .., ___ 

-·------------- --·--------·--- ---·-----·----- -----------·-·-
Total fixed invest1ent costs . 0.000 0.000 0.000 0.000 0.000 

PreprOdoJction c•pitils expenditures. 0.000 0.000 0.000 C.000 0.000 
llorking upi td . . 4944.361 25tS.m 2787.000 2416.028 2980.930 

........................................... --------·------ ... ..................................... ... ..................................... ......................................... 

·otal current invest1ent ~osts . 494U61 2~65.56~ 219·. c~o 2416.028 ~980.930 

Of it foreign, t 79.261 9U•· ?o.qe1 95 .416 42. 534 

Da•~scus Foundry, base ~ase ·--August. :: 

. ~. 
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------------------------------------------------------------------- CGftfAR 2.1 - UllIDO lNY£STft£NT PROftOTiOll SERVICES, POLAND ---

Total Production Costs in tho11sand of Syrian p~unds 

Tur .. 

\ of no1. capacity (sir.gle product). 
Riw aaterid 1 . . 
9ther raw 1aterials . . 
Utilities . . 
Energy . . . . . 
Labour, direct . . . . 
Repair, 1aintenance 
Spues . . . 
factory overheads 

hctory costs . . 
Adainislritive overheads .. 
Indir. costs, sales and distribution 

• ~irec~ ccsts, sales and distribution 
oe,reciation . . 
rinanciai costs 

ic:al ~rod~~t!on cos!s . 

Costs ,e, J~it { single product ) 
Of it foreign, \ . . 
o~ it variable,\ . 
Total labour 

0.000 
1915.000 

910.0CO 
595.000 
865.000 

2700.000 
1000.000 
430.000 

2500.000 

16915.000 
5800.000 

150.0CO 
J.000 

12070. 100 
16662. jO~· 

5i598.W 
::::::::::::::: 

o.oc; 
58.381 
0.00~ 

900~.ooo 

ms 

0.000 
13115.000 

1365.GOO 
895.000 

1300.000 
3000.UOO 
1500.000 
430.000 

3000.000 

Z4605.000 
5800.000 
m.eoo 

o. ·-co 
!2070.500 
!S662.~00 

--. -------- --. --.. -... -. -- -.. -.. -. 
0. JOO 

se.m 
0.000 

9300.COO 

1996 

0.000 
,6890.000 
ms.ooo 
1140.000 
1660.000 
3400.000 
~000.000 

1720.000 
3500.000 

32305.000 
7000.000 
I >0.000 

0.000 
!20~0.500 

1:•!9.rn> 

-... -----... -.. -.. -. -... -.... ---........ -
0.000 

57.985 
0.000 

mc.o~; 

19~7 

0.000 
20590.000 
2600.000 
1370.000 
1990.000 
3400.000 
2500.000 
2580.000 
4000.000 

39030.000 
7000.000 

IOtl.000 
0.000 

?S~l.?OG 

13769.S50 

emuso 
-.......... -..... -...... . ---.... -............. -.. .. 

0.000 
;u:; 
o.ooc 

9900.000 

1998 

0.000 
22950.000 
3200.000 
1510.000 
2200.000 

10200.000 
3000.000 
2580.000 
5000.000 

50640.000 
20000.000 

100.000 
0.000 

9516.301 
10808.190 

-.. --.............. -.... .. --------···----
G.~oc 

;: 15~ 
'·000 

29700300 

03uscus Fo~ndry. base case ·-· Aug•;st, ': · 



----------------·--------------------------·-----------------------~OP.'~~ 2.! 

Total Production Costs in thousan~ of Syri1n PO\:ids 

Tur 

\ of no1. c1p•:it1 (single product). 
h• uterid i 
Other r•• •a~erials 
Utilities 
Energy . 
l•l>ovr, dire:t 
Repair, 11iPter.a~ce 
Spires 
Fictory Jverhea~~ 

Factory costs 
Adlin1strative overheads _ 
Indir. costs, s1les ~nd distributi'ln 
Direct costs. sales and distribution 
Depreciatio~ . 
Finincial costs 

Total produ~tion co~:s 

Costs ~er unit ( single product I 
Of it foreign, \ 
Of it variable,\ 
Total hbour 

0.000 
mso.ooo 
3200.000 
1510.000 
mo.ooo 

10200.0IJO 
J000.000 
2580.000 
5000.000 

2000 

0.000 
22950.000 
3200.000 
lSIC.000 
2200.000 

10200.000 
3000.000 
2580.000 
5000.000 

m:- e 

~-000 

22950.000 
3200.000 
15!0.000 
1200.000 

10200.000 
3000.000 
2580.000 
~000.000 

--------------- --------------- ---------------
50640.000 
20000.000 

100.000 
0.000 

8346.000 
7497.399 

50640.000 
20000.000 

100.000 
0.000 

mb.ooo 
3794.417 

50640.000 
20000.000 

!00.000 
0.000 

E346.000 
0.000 

--------------- --------------- ---------------
8:583.400 92880.410 

--------------- --------------- ------· ----------------------- --------------- ---------------
O.OO•J 

•U&l 
0.000 

29700.000 

0.000 
39.U2 
0.000 

29700.000 

~.000 

37 .320 
0.000 

n1oc.ooo 

·" --~·:--.. ' . C-- . -- -» ,.j 
.~.. --.·.~".'fl 

.. ~ ~' y :v. '.a. _. . . "(/ 
\I~,._- . ·lf 
~~$~0MF~-~ 

\ 

---------------------------------------------------------------------------------------------------------------------------------
Da1ascus Foundry, base ~ase -·· August, : 

... 



-··--·-····----------··------·---------·-----···-----··--·------·-· CO"'AR 2.1 - UMIOO INYfSTftEMT PROftOT~ON S[qY[CfS, PO~~D ----

. Net Working Capital in thousand ~f Syrian ~ounds 

rur . . . . .. . . ;994 1995 H96 !997 1998 

Coverage 1dc cote 

Current assets I 
Accounts receivable .. 30 12.0 1905.417 2S~!l.2SO 3283.750 3844 .167 5895.000 
Inventory and 1aterials . m 2.7 6826. 972 9102.806 10838.250 12572.180 13764.111 
Energy .. . . 1 360.0 2.403 3.611 4.611 5.m 6.EI 

• Spares . . . . . 180 2.0 215.000 215.000 860.000 1290.000 1290.000 
llork in progress . 10 36.0 469.861 683.472 897.361 JC1!4.J67 1406.667 
Finished products 3 120.0 189.292 253.375 327.542 383.58! 588.667 

Cash in hand .. . 3 121!.0 100.01!0 llG.833 IJL.500 ~•o.a;~ m_;;~ 

Total current assets .... 9708.943 12915.35!} 16344.0iO 19320.460 13268.890 
Current liabilities and 
Accounts payable . .. ::o 12.~ i•oq_s!3 20)0.41" 269U~! 3252. 5~,, m~.cco 

--·-··------··- -----··-·-----· ----------·-·-- --------·------ ·-·-----·------
Net working capit1l . 829q.360 1086•. 930 13651. 930 !~~6U60 19C•!!.a9~ 

!ncre•se in working c1pital l944.J60 2565.570 2787.001 24b.026 2980.9ll 

Net •orking ca,ital. !ocal ••ct ·Sfc - 1..,.,, . .) .... 1300 .4P ISSUll !6t~.5o! :37~.3e'= 

Net •o~kir.g ca~ital, fcreign ]Hl.913 9So•. 51• 1210G.320 l 4l05. 60·~ I~:~ l. SO.: 

Note: Ide : 1ini1u1 days ~f cc~!rage ; c~to : coefficient ~f tur~over . 

Da1ascus Foundry, base case--· Augi:st, IQ~ 

-----·····-----···-···-···-········-·········-······-·············· CCNfAR 2.1 - UNlDO l~VESTNENT PRO"OTION SERVICES, POLMllD -··· 

_. Net Working Capital in thousand of Syrian pounds 

Year . . 1999-2008 .... 

Cover•ge ldC co to 

Current assets & 
Accounts receivable . 30 12.0 5895.000 
Inventory and 1aterials . 135 2.7 13764.110 
Energy ...... I 360.0 6.111 
Spues ...... 180 2.0 1290.000 
llork in progress 10 36.0 1406.667 
finished products 3 120.0 588.667 

Cash in hand ... l 120.0 318.333 
Total current •ssets 23268.890 
Current liabilities and 
Accounts payable . • • . . • 30 12.0 4220.000 

--···----·-----
Net working '•Pi Ul . . . . 19048.890 
Incr1•s1 in working c•pit•l 0.000 

Mil 110rking c•pit•l, local 3J75.380 
Nit working c•pit•l, foreign 15673. 500 



------------------------------------------------------------------- C!lflFA~ 2.1 - UllIDO ilYEST"ENT PfiilllOTIO!I SERVICES, POLAllD ·· 

Source of Finance. construction in thousand of Syria" pounJs 

"•ar .............. 1992 199J 

Equilr, ordinary .. 4000.000 1411.SOO 
Equitr. preference. 0.000 O.OOG 
Subsid!•s. grants . 16l40.000 52460.000 

Loan A, foreign . 0.000 102125.000 
lllin 8, foreign .. 0.000 0.000 
loan C, foreign . ·0.000 0.000 
Loan A, local .... 18820.000 0.000 
Loan a. local .... 0.000 26JJO.OOO 
LOin c. local .... 0.000 0.000 

--------------- ---------------
Total loan ........ 18820.000 128455.000 

~urrent liabilities 0.000 0.000 
Bank overdraft 0.000 0.000 

----·--------·- --·------------
Total funds .. l9160.000 182l26. 500 

Di1ascus Fou'ld•y, base ~1se --· Augus:, . 

• 

. .. 



. ~- ' . r; --~. -"- . 
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~~~~~-~ -~cOMFA.; ~ -_i_ .· .h: i"':. 
~ ....... -~ "f · .• fr. 
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---·----···-··--·-············-··----···-·····--···--······-------- COftfAI 2.1 · 11111~ INVE~Tft[NJ PROllGllOll SERVICES. POLAll[ ···· 

Source of Finance. production in thousand of Syrian pounds 

Yur ......................... 1994 11'~ 1996 19<l7 ma 19'9 

(Cl'lily, ordi,..ry .. 0.000 0.000 0.000 0.000 0.000 0.000 
EQaily, preference. 0.000 0.000 0.000 0.000 0.000 0.000 
Subsidies, gr11ts . 0.000 0.000 0.000 0.000 0.000 0.000 

lNI A, foreig1 . 0.000 0.000 -15759.370 -118Gl.MO -20123.140 -22739.150 
L011 I, foreign .. 0.000 0.000 0.000 0.000 0.000 ~-000 
LNI c, foreign . 0.000 0.000 0.000 0.000 0.000 0.000 
LUI A, locil .... 0.000 -l240.ll9 -348J.149 -J74Ul5 ·4025.2U ·4327.IU 
LNl I, loc1l.. .. 0.000 0.000 ·4533.095 -4973.077 -5238. SSS -5631.449 
lNn C, loci I. ... 0.000 0.000 0.000 0.000 ).006 0.000 

--------------- ---·-----·-·--- --------------- ·----------- ... -- -------------·-
_________ ,.. _____ 

Tot1l IN• ·······- 0.000 . 3240.139 -2377S.62C' ·26425.550 ·29l86.92C ·32697. 710 

. Current li1bilities 1409.~3 640.!ll 641.6£:7 560.U 16L500 ~-000 
hnk overdrifl ..... 0.000 0.000 0.000 G.GOO 0. ~00 -l.9CO 

----·------·--- -------------·- ---·--------··- .... ..................................... -·------------- .............................. _ ... _ 

btal funds ~ ........... 1409. SS! ·2591.305 ·2llll. 950 ·2S865.l•O -~s·i~.42~ ·32697.7!0 
---------·--------------------------·------"---------------------------------------·---------------·------·-------------······--·-

Dazascus fou~dry, tase case -·· ~ugvst, :~: 

···--·-········································-·-···· ·-····--·-··· COllFAll 2.1 · llIDO IIVESTREIT PROllOi:Oll SERVICES, POLAllD ···· 

Source of finance. production in thousand of Syriin oounds 

Ye1r .............• 2000 • 

Equity, ordin1rr .. 0.000 
£411ity, preference. 0.000 
Subsidies, 9r1nts • 0.000 

LNI A, for1i9n . ·25695.230 ... 
LOI• I, foreign •. O.OO(i 
Loin C, foreign . o.ooc 
LOlft A, loc1l .... 0.l)OO 
LOH I, Joc11. ..• ·605l.820 
lNn C, loc1l •••. 0.000 

--·------------
Told 11111 •••••••• ·31749.050 

Current li1bilities 0.000 
lank ov1rdr1fl .... 0.000 

-------·-······ 
Jotal funds ..••... ·317'9.0SO 
-------------···-----·····--·····----····---····-------·----·········-·····--·--·--·---·-··-·····------·············-···-········· 

Da11scus Foundry, base cise ··· August, 1°· 



-------------------------------·------·---------------------------· COllFAR 2.1 - 1111100 !NVEST"ENT PRQllOTIOI SEIY!CES, P(!LANO ·· 

Cash fl ow Tables. construe ti on i• thous•nd of Syri•n PGUnds 

Teu ...... 14192 1993 

Tot1l cas• inf 1111 l9160.000 182l26.500 
---------·------ ---------·-----

Fi1111ti1l resources • 39160.000 112l26.500 
S.les, 11et of tu . . 0.000 0.000 

roul us• outflDll . 39160.000 182l26.500 
--------------- --------·------

Total assets . - - 39160.000 180915.000 
Oper1tiag costs . . • 0.000 0.000 
Cost of fiaince •.. 0.000 lCll.500 
leNJIUl 0.000 0.000 
Corpor1te tu 0.000 0.000 
Dividends p1id 0.000 0.000 

Surplus ( deficit ) 1).000 0.000 
Cu1ul1ted c1sh b1l1nce 0.000 0.000 

Inflow, local ... ~21i2C.OOO 21741. 500 
Outflow, loci I . . . 22820.000 27741.50C 
Surplus ( deficit ) 0.000 0.000 
l1fl011, foreign . - . 16340.000 154585.000 
Outf 11111, foreign . . . 16340.000 154515.000 
Surplus ( deficit ) . 0.000 0.000 

let cuhflOll . • . . . -39160.000 -180915.000 
Cu1ul1ted net c1shflow -19160.000 -220075.000 

~a1ascus Foundry, base case ·-- August, ; 



------·---·-------··-----···--------------·--·-··-····------···-··· COftFAR 2.1 • UlllDO INYESJft[NT OROtlCJT!Oll SER•ICES, POLAND ·· 

Cashflow tables, production 1n thous•n~ of Syri•n pounds 

rur. . - . 1994 1995 1996 Im ma m9 

Tot•l c•sh inflow m.s9_510 82640.840 llC541.7~ IJJS60.409 149967 .500 i40000.000 ------------·-- ----·- --------- --·------------ ........... __________ 
---------·-·--- -----·---------fin•nci•l resources • 1409.583 640.833 641-667 560.417 961.SOO 0.000 S•les, net of t•x . . S6!.J0.000 82000.000 110000.000 133000.000 149000.000 149000.000 

Tot•l c•sh outflow .. 45881-450 53664.040 83028.770 89301.550 114883.500 !42143.400 ----·---------- ........................................... ----·---------- --------------- -------------·- .......................................... Tot.I •ssets . 6.!5.!.945 3206.403 3428.667 2'76.445 3948.431 0.000 ~riling costs . 22865.000 30555.000 19405.000 46130.000 70740.~ 70740.000 Cost of fiunce . 16661.500 li>662.500 16419.490 !3169.550 lOEOl.!~O 7497 .!99 lepipent 0.000 .1240.!J'i 23775.620 26425.550 ZH@~_ 920 32697. 710 Corpor•te tax 0.000 o.coo 0.000 0.000 0.>00 31208.300 !>ividends P•id 0.090 0.000 0.000 0.000 G.000 0.000 

Surplus ( deficit ) 11858.140 2@076.800 27612.990 U258.870 m8JYO 6856. ~q( Cu11Ul1ted c•sh ~•l•'ICe 11858. !40 4083U!C 6aw_e30 112706-700 147790_1(-0 15464UOO 

Inflow, loci! . - 57130.420 !!n6•.5"o l:OW_j00 133202 .109 14~;-o_ NO H9~00.~00 i>ulflOll, locil . 20767.050 25~66.000 mos.180 36747 .m 6116:. lJO 3988i .BC~ Surplus ( defici~ ) 36363.~60 s~m. 590 757J'l.32J Q6454 _ 760 ~~oc~. no 59112 .:oo Infl1111, foreign 609.167 3?6.250 394.167 358.lJJ 1c;; .OBJ 0.000 Outf lOll, foreign . 2Sl14.390 278lf@.040 48520.590 52554.230 5!72Hl0 52255.620 Surplus t deficit j ·24505.220 ·27521-790 -48126.430 ·52195.900 ·mn.m . 52255. 62(1 

•et c.shf 1011 • - . 28520.UG 4887UJO mos.ooo 84'53.980 752'~. JoO •7C.5I.700 Cu1Ul1ted net cashf lOll ·191554.400 ·142674-900 . 74866. 940 ~~7.039 848JS.!OO :31917 .800 
·----------------·-----------------------------------------------·--------------------------------------------------------------· 

Da1•scus Fo~ndry, ~ase case --· August • 

.. .. 



------------------------------------------------------------------- COf!fAR 2.1 - Ull~O !MYESTftEMT PROltOTIOll SERVICES, POLAND -

Cashflow tables. production in thov~and of Syrian p~unds 

Tur . . . . .. ::ooo 1001 2002 ~00! 2004 ~00~ 

Total cash inf low 1490~0.~ 149000.000 149000.000 149000.000 149000.000 l4900U.OOO -·-------·---·- ·-· ------------ ---·-------·--- ................................... ...................................... .................................... financial resources . 0.000 0.000 0.000 o.ovo 0.000 0.000 Sales. ael of tax . mooo.ooo 149000.000 149000.000 W~OO:l.000 149000.000 149000.000 
Total cash outf IOll . ll9l43.l00 l.lS697 .000 1056CJ7.000 m691.ooo 105697.000 11)5697 .000 --- ..... -------- .... -----------·--- ------·-·------ ------------·-- ........................................ ... ................................ Total assets . .. 0.000 0.000 0.000 0.000 0.000 0.000 Operating costs . . 70740.000 70740.000 70740.000 70i40.000 70740.000 70740.000 Cosl of finance . l7~4.4!i 0.000 0.000 0.000 0.000 uo~ Repayae1t m49.oso 0.000 0.000 o.ooc ~.00,, 0.000 Corporate tu ~305~. 79( 34957.000 34957.000 34957.000 54957.000 ;49S7_00(i Dividends :>•id 0.0-?~ 0.000 0.000 ~-000 0.f:OO 0.000 

Surplus I deficit I qtSt.~3• 43303.000 43103.000 CD!.O~O 4~30!.CrOO HJCUOO Cu111Iated cas~ talance wm.o~: 207607.000 250910.000 ;:94211.VOO 3375!6.JO~ 390E!:.O•Je 
Inflow, loul .. !491i00 .000 :4900~.•}00 1moo.ooo : • ~caa. cc:o '.t-;000.JOC IHOIX.:>oo Outflow, local E?O~~ .bH 8207.000 !24?7 .000 s~m.ooc 814i7 .:)00 92'77.000 Surplus ( de~icit ) cil~!2.34C 6!1m.ooo 66523.,00 et.:2: .ooc bb523.000 t~52!.JOO I1fJ01, foreign .. ~.000 0.000 0.000 ~-000 0.000 ~-000 OvlflOI, foreign .. ms5 610 23220.000 23720.000 2mo.ooo 23220.000 m~o.o·:io Surpl~s ( deficit ) -m~S.610 -23220.000 ·23220.000 -m20.ooo -112:0.000 -~3220.l)OO 

Mel cashf low . moo.210 43305.000 mo3.ooo •3303.000 43303.000 4l30l_l)OO CutVlated net cashf low mm.ooo 220421.000 263724 .000 301027. 000 350330.000 3'1~633.000 
·--------------------------------------------·----------------------------------------------------------------------------------

Oa1•scus Foundry, base c•se ··· August, 



• - - --- - • • • -• • -• • - - - -- -• -• --- --- ---- --- -------- · -• • - --- - - -- -- - -- - --- COllFAR 2. l - 1111100 IIYEST11£1T PflOllOTIOll SERV!CES, llQUlllO ---

Cashflow tables. production !n lhou>•nd of Syri•n POunds 

Tur ...... 2006 2007 ~008 

Tot1l c•sh iafl1>11 149000.000 !•9GOO.OOO !49000. 000 
--·--··-------- ·------------·- -------·--·----

fi11ACi1l resources . 0.000 0.0~ 0.000 
Siles, Ill of tu . 149000.000 14 9De0 . 000 149000.000 

Tot.I c•sh outfl0ti . 105697 .000 1056417.000 lO~t97 .000 
--··----------- --·---------·-· ----------·--- ... 

'old usets .. 0.000 C.000 C .UCO 
Optr1ting costs . 10740.0M 70741).000 70740.000 
Cost of fi111nce . 0.000 0.0~ 0.000 
lepir1e11t 0.000 0.000 0.000 
Corporil! t111 ms?.ooo 34q~? 000 34957.000 
)ividends P•id 0.090 0.jOI.) 0.000 

Surplus ( deficit ) 4330UOO H:O!.•)OC; rno3.ooo 
cu ... l•ted c•sh b•l•nce mm.oco 467';5 J~O 5!0728.000 

lnf!Oll, lo.:d ... 141000.:.0C !CQO~t. 000 1•q:oo.ooo 
~~tf lo., loc•l . . . 82477 .000 9W7.00C 82477. 000 
>urplus ( deficit I 60>23.000 ~652; 000 eom.ooo 
Inf11111, foreign .. 0.000 0.000 0.000 
OutflOIJ, foreign .. 23220.000 2322'>.liOO ~3220.000 
Surplus ( deficit ) -23220.000 -23120.00(i -23210.000 

let c1shf l01J . . . . 43303.000 43303.000 43303 .ooc 
Cu111l1ted net c•shf lo• 436936.000 •3om .. 100 523542.00') 

Dae•scus founory, base c•se --- August, 1~· 



----------···-·--------------·--------··------·-------·---------·-- COllFAI 2.1 - 1111100 llYESTfttlT PROllOTIOll SERVICES, POlAllO -

Cashflow Discounting: 

•) Equity P•id versus let inco1e f !Otl: 

let present ~•lue .............. 2S26l9.00 it 9.00' 
Internil lite of Rc~Jrn (I-REI) .. 14S.2J' 

b) let lort• versvs let cis~ return: 
let prese1t value .............. 247926.40 it 9.00' 
Interllil lite of Return (IRRE21 .. IS9.SJ' 

c) Interftll Rite of letur1 on total invest1ent: 
let present vilue .............. 19S869.80 it 9.00' 
Intern•! lite of Return ( IRR ) .. 21.94' 

let lort• : EqvilJ piid Divs reserves 

D•••scus foundrr. bise cise -·- Aug.isl, . 

... 



- -- ---- --- ---- ---- ------ -- --· • --- • • • - -·· •• -- ---·- ---- - · •• • •• - ---• • • COllFAA 2. I - 111:!)0 IKY£STll£11T PROllO:Jmi SERVICES, PCLAID - · • · 

• Net Income State•ent in t11ou sind at Syri•n POUMS 

Yeu . . 1994 l~S 19'6 !997 P98 
Tot•! u!es, incl. s•les tu StH0.000 8ioo,.ooo 110000.000 Ill®0.000 149000.000 Less: w•ri.tile costs, i11el. s.les tu. o.ooc 0.000 0.000 0.000 0.000 ..... -- .......................... ................................... --·-----------· -----------··-- ·----------··--• Yuiable eargi1 . 56ll0.000 82000.000 110000.800 UJ000.000 14~.llOO As \ of total sales 100.000 100.000 100.000 100.000 100.000 

. Kon·w•riable ~05ts, incl. depreci•tion l49l5.~ 42625.500 51475.500 SS72l. 70C 80156.lOC .................................... -·-------··---- ---·-·--------- -----·------- ...... 
.. ....................... ______ Oper•tior.il aargin . 2ll94.SOO l9l14. 500 S!S24.50C 17276.lOO 6814!.!00 As \ of total siles lU81 48.0i8 Sl.204 58.102 40.:37 

Cost of finance IS662.SOO 16362.500 164!9.490 ll169.550 10Br,8.1~ ........................................ --...... -- ----.. - .. -... .......................................... .......................................... ---.... --------.... • 'ros! profit . 
HJ:.* :'2712.0?0 421C5.0JO iiJ506. 740 >n!~.S!O Allo11arces _ 

0.>00 J.1~·) 0.000 0.000 ·UO~ hut.It 11rofit 4132.000 22?!2.000 42105.010 6lS06. 740 sms.m h. 
0.000 0.000 0.000 0.000 L>(!C ...................................... --------------- --------------- -----··---·--·- ---------------Ket pruf1t . 4732.000 ::11:.000 421~S.O!O 61506.140 571:3~-~!:i 

Dividends paid • 0.000 0.GOO 0.000 0.000 0.00·) Undistributed profit 4712 .000 22112 .000 42105.010 63506.740 5;935_:10 Accu1ulated undistributed profit 4712.000 27444.000 69549.010 moss.Boo 19099!.300 
Gross pro tit, \ of tot•l sales . 8.400 ~7 .698 l8.27i 41.10 !5.8@.) 
. 
•et profit, \ of total s•les . 8.400 27.698 38.277 47.70 lB.m ROE, Ket prof it, \ of equity . 81.Ul 419.69' 778.065 1111.m 1070.elO ROI, Ket profit+interest, l of invest. 9.5C8 17 .lOl ?S.404 ll.196 29.157 

_ .. 
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--------·---------------------------------------------···---------- COllf~ 2.! · UllDO INYESTft£1T PRllCTIOll SEaVICES, POLAIO -· 

Net I nco•e Sta te•en t in tllous•nd of Syriu J>O'Jnds 

Tur. . . . .. 

Totil siles, incl. siles l•x .. 
less: viri•ble costs, incl. siles tix. 

• fuiible 11rgi1 •. .. . . . . . . 
Is ' of totil siles . . . . ... 

lon-v•riible costs, incl. depreci1tio1 

Operitionil ~rgin . 
As ' cf totil siles 

Cost of finnce 

&ross profit .. 
Al l.JtlHteS • . 
Tiuble profit . 
hi ... 

llft prof?t . 

Cividt~s P•i~ . 
Undistributed profit . 
Accu•~l•ted u:tdistributed profit . 

Gress profit, \ of tol•l siles . 
• let profit, ' of totil siles . 

ROE, llet profit, ' of equity . 
ROI, let profit+interest, 'of invest. 

1999 

149000.000 
0.000 

149000.000 
100.000 

79086.000 

69914.000 
46.9n 

7497.JH 

6241~.600 

O.~Oli 

62416.~CO 

~!2os . .:oc 

;::os . .:c? 

~.000 

31208.JOO 
222199.SOO 

41.890 
20. 945 

576. 70J 
16.417 

2000 

149000.)00 
t.000 

149000.000 
100.0IO 

79086.000 

69914.000 
'6.922 

l79U17 

t.Sll9.S90 
0.000 

~~E9.m 

l30SU90 

ll05'1. 790 

0.000 
"059.790 

255259.lOO 

4'.l76 
22.181 

610.1!17 
15.6l! 

2001 

149000.000 
0.000 

149000.ooe 
100.000 

79086.000 

69914.000 
46.922 

0.000 

61914 . 00(! 
).000 

~99!4.000 

34~57.00l 

3057 .000 

0.000 
34957.000 

290216.JOO 

46.922 
2l.461 

645. 976 
14.827 

149000.00G 
uoo 

149000.000 
100.IOO 

79086.000 

6991UOO 
C6.'22 

O.IOO 

ti9914 .Ok' 
0.CC? 

6"1UOG 
;osuoo 

0.000 
34957 .000 

325173.lOO 

46.4122 
23.461 

t4S.n 
14.1~7 

:ooJ 

149000.000 
0.000 

149000.000 
100.000 

79086.000 

0.000 

:.qc::4.~I} 

34957 .000 

0.000 
ms1.ooo 

360130.300 

46.922 
23. 461 

64P76 · 
14.827 

Da1iscus foundry, bise t•se -·· August, : 



------------------------------------------------------------------- CGftFAA 2.1 - UlllliO INVESJftEIJ PROllOJIOI SERVICES. POLaNO -··-

• Net Income Statement in tllouundof Srri1np(i~nds 

Yur 

Tot•l s•les, incl. s•les t•x . 
Less: v•ri•b!e costs, incl. siles tix. 

Viri•ble ••rgin .. 
As t of lotil s•les 

• lon·viriible c3sts, incl. depreci•tion 

Operitio"'l lirgin . 
As t of tolil s•les 

Cost of fin•nce 

• &ros~ profit _ 
Allo••nces 
h'ible prc;fit . 
7Jll 

llet profi: 

~ividends P•id _ . . . 
Undistri!>uted profit . 
Accu1ul•ted und~stributed profit . 

• Gross profit, \ of totil s•Ies . 
let profit, \ of totil sales . 
ROE, let profit, \of equity . . 
ROI, let profit+interest, \ of ir.vest. 

2004 

149000.000 
0.000 

IC9000.000 
100.000 

79086.000 

69914.000 
'6.922 

0.000 

69914-000 
o.::oo 

6'lCl!C.OOO 
Hm.ooo 

0.000 
l4957.000 

195087. JOO 

46.922 
23.461 

645.976 
14.827 

149000.000 
0.000 

149000.000 
100.000 

79086.000 

69914.000 
46.922 

o.ooc 

6c;91UJtl 
0.0~0 

~9914. Or)) 

Jcci~ •. oc~ 

0.000 
3495;_000 

4l00U.300 

46.922 
21.46! 

645.976 
iC .827 

2006 

10000.000 
0.000 

149000.000 
100.000 

79086.000 

69914.000 
46.922 

0.000 

6991'.000 
0.000 

69'HC.000 
34c;57 .000 

wm.ooo 

0.000 
34957.000 

465001.JOO 

46.922 
23.461 

645.976 
IC.827 

2007 

149000.003 
0.000 

149000.000 
100.000 

79086.000 

69914.000 
46.922 

0.000 

mu.oov 
0.000 

69'114 .000 
14957.000 

0.000 
14957.000 

499952.lOO 

46.922 
21.461 

645. 976 
14 .827 

2008 

149000.000 
0.000 

149000.000 
100.000 

79096.000 

69914.00C 
46. nz 

0.00C 

69~i4.000 

~9~ ! c. OC:O 
:'~s~_coo 

0.000 
34957.000 

SJ491S..OO 

4o. n: 
23.461 

o•5.m 
14.827 

D•••scus foundry, base cise -·· August. 1~'. 



-----······························································ CO"FAR 2.1 · 1111!00 INYfSTftEMT PROftOTIOll SERVICES, ~LAND·· 

Projected Balance Sheets. construction in thousand of Syrian pounds 

Yeu .... 

Totd usets 

Fixed issets, net of depreciition 
Construction in progress 
Ctrrent assets • • . . . • • . . 
Cash, b1nk . . • • . . • . . . 
Cish surplus, finince 1vail1ble . 
Loss c1rried forw1rd 
Loss .......•...... 

Tot1l li•bilities • 

E1uity CIPitil 
Reserves, retained profit . 
Profit . 
Long ind 1ediu1 ter1 de~t . 
Current liabilities . . • 
lank overdraft, finance required. 

Total debt 

Equity, \ of liabilities 

... 

1992 

39160.000 

0.000 
39160.000 

0.000 
0.000 
0.000 
0.000 
0.000 

3'!160.000 

20340.000 
0.000 
0.000 

1ae20.ooo 
0.000 
0.000 

1ss2~.ooo 

51. Cl41 

1993 

221486.500 

39160.000 
178971.500 

3355.000 
0.000 
0.000 
0.000 
,.000 

221486. 500 

74211.500 
?.~00 

0.00~ 

wz '5. oo·: 
0.000 
O.~~O 

147275.000 

J3.S06 

Oaaascus Foundry, base case --- Acgust .. 



.. 

------------------------------------------------------------------- COftfAR i.l - UNIOO INVESTftENT PD~tOTION SERYICES, POLAND ----

Projected Balance Sheets. Production in tho~sand of Syri•n pounds 

Yur 

Totd .ssets 

Fixed assets, net of depreci•tion 
• Construction in progress .••. 

Current usets . . .•• 
Cash, bink . . . . . . 
Cash surplus, finance available . 
Loss curied forwud . . . . . 
Loss . . .. 

Total liabilities . 

[Qui:y C•Pild 
Reserves, ret•ined profit . 
Profit . 
Long and Jedi~• ter1 deb: 

• Current !iabilities . 
Bank overdraft, finJnce :eq~:~e1. 

Toti! debt 

Equity, ' of liabilitie! 

1994 

227628.100 

206061.000 
0.000 

9608.m 
100.000 

11858.140 
0.000 
0.000 

227628.100 

74211. 500 
0.000 

4732. ooc 
H7275.0GO 

l•09.m 
O.OCJ 

1486@4.600 

32.602 

1995 

247740.800 

193990.500 
0.000 

12804.510 
110.8.l.J 

40834. 940 
0.000 
0.000 

247740.800 

!421 I.SO~ 
4732.000 

22712.00~ 

1H034.~0t) 

2050.4i! 
0.000 

146085.300 

!996 

26671UOO 

181920.000 
0.000 

16211.510 
132.500 

68447.8.JO 
0.000 
o.ooc 

266711.800 

742ll. 500 
2; 444. 000 
42!05.0!0 
1202s~.2oc 

26~2.083 

~-m 

1229<1 .300 

1997 

304JSJ.400 

172.J2f . .JCO 
0.000 

19179.6.JO 
140.83.J 

112706. 700 
0.000 
0.000 

304JSJ.400 

74211.500 
6Q5H.010 
!>3506. 740 
'U33.o90 
~252.SOG 

0.00·~ 

97086.190 

1998 

162810.000 
0.000 

22950.560 
318.333 

!47790.600 
0.000 
0.000 

333869.500 

74211.SOu 
133055.800 
57935. 510 
6:446 .170 
4D.OOO 

~.000 

08666.771) 

Dnascus found•y, ~a~ case -·- A•JQU!t, I~-

···-······--·-··········-································-········· CO"FAR 2.1 · U~i~O :NVESl"ENi ?QOllO~ION SERVICES, POLAHO ··· 

Projected Balance Sheets, Production in thousand of Syrian pounds 

Year 

Total usets 

fixed assets, net of depreciation 
• Construction in progress 

Current assets ... 
Cash, bank . . . 
Cash surplus, finance a~ailable . 
Loss carried for•ard 
loss • 

Total liabilities . 

EQVi ty capital 
Reserves, retained profit . 
Profit 
Long and 1edi~• ttr1 debt . 
Current liabilitie! . 
lank overdraft, f 1nance required. 

1999 

332380.100 

154464.000 
0.000 

22950.560 
318.m 

154647 .200 
0.000 
0.000 

332380.100 

2000 

333690.800 

14t!i8.000 
0.000 

22950.560 
318.JJJ 

164304.000 
0.000 
0.000 

333690.800 

2001 

369647.~00 

137772 .000 
0.000 

22950.560 
mm 

207607. 000 
0.000 
0.000 

368647. eoo 

2002 

403604.800 

129426.000 
0.000 

22950.560 
l18.333 

250910.000 
0.000 
0.000 

2003 

438561.800 

121080.000 
0.000 

12950.560 
318.ll3 

294212.900 
0.000 
0.000 

14211. SOO 
190991.300 
31208.3~~ 

317'9.060 
4220.000 

403604.800 
--············· ··············· ·····-····-·-·· ··-··--·-······ ·····-········· 

438561.800 

0.000 

74211.SOO 
mm.soo 
JJ059.790 

0.00• 
mo.ooo 

0.000 

mo.oc• 

7421 l.SOO 
mm.100 
H957.000 

0.004 
4220.000 

0.000 

·~~o J04 

74211. 500 
290216.JOO 
34957.000 

0. 00• 
4220. 000 

0. 000 

74211. 500 
mm.Joo 
34957.000 

0.004 
4220.000 

0.000 

mo.004 



-------------------------········---------------------------------· CO"fAA 2.1 - UMIOO lNVEST"ENT PROftOTION SERVICES, POlAJID --

Projected Balance Sheets. Production in tllt1usand of 5yriar· p!!unds 

Yeu 

Total 1sse ts 

Fixed assets, net of depreciation 
Construction i~ progress 
Current 1ssets 
Cull, bank 
C1sll surplus, finance a~ailable 
loss carried forward 
loss . 

Total liabilities . 

Equity capital 
Reserves, retair.~d ~refit . 
Profit 
~ong and 1ejiua ter1 jeb! 
Current lia~ilitie: 
Bank overdraft, finance req~ired. 

Total debt 

Equity, \ of li3~ilities 

2004 

ms18.800 

112734.000 
0.000 

22950.560 
318.333 

337515. 900 
o.oco 
0.000 

47JS18.800 

?421:. 500 
~bOlJ0.300 

3«<157 .000 
0.004 

4220.000 
0.000 

4220.004 

IS. 672 

2005 

508475.800 

104388.000 
0.000 

22950.560 
318.333 

380818.900 
0.000 
0.000 

508475.800 

74~1!.500 

mm.3oo 
msuoo 

U04 
mo.coo 

0.000 

4220.004 

14.595 

~006 

54343i.900 

96042.000 
0.000 

22950.S60 
319.333 

424122.000 
0.000 
0.000 

543432.900 

74211. 500 
•30044. 3110 
msuoo 

o.o;• 
4220.000 

·J. 'oc 

4220.004 

l! .65ei 

• 

2J07 

578339.900 

87696.000 
0.000 

2t950.560 
318.333 

467425.000 
0.000 
0.000 

S75m. 90~ 

"4211.~00 

t1>5-)C ! . ~oc 
34q5 7. )Q(: 

C.00• 
42:0.000 

O.OOC 

422C.004 

12.831 

2008 

613346.900 

79350.000 
0.000 

22,50.~0 

318.:ll 
510728.000 

0.000 
0.000 

013346.900 

74211.500 
499Q53.300 
34957.000 

0.0(14 
4220.000 

o.coo 

4220.004 

12.0'9 

Da1ascus foundry, base case ·-- August, . 



. . 

.. 

---·····--··--------------------···-···-··------·····-------------- COllFAI 2.1 - llIDO IKYESTllEllT PIOllOTill SERVICES, POI.AID --

1.1 

8.5 

8.8 

.5 

1.1 

1.5 

2.1 
1 2 

l?J loca I net casht loa 
II foreip net casJ.rlm11 

4 5 6 7 8 9 U ll U D M 6 ~ 
year 



•. 

•. 

• 

Sensitl1ita.. ol Ja 
Internal Nte ol retu. 

48 

3i 

'lllll ••• 
~ ··· ..... 

··· ... 
~ ~~ ····· .. . 

25 ........... ····· -~·· ~-~. 

21 

15 

18 

s 
I 

-38 -?JI -18 

'IA. ...... _ 

·~., ·-·-.... ..... ~ 
""'-"·.:.:·~·~··········· 

~ ~ .:.······························ 
_ sales prlce(a) 
__ operatbv cost<•> 
.... Initial Invest.eat 

.. 
I II 21 

.. 

"' ' -.... 

31 • 
variation 11 x 

' .... 



.. 

-. 

• 

"fiOM!~l 
----_--------------------------------------------------------------- COl!'M 2.1 - 11111 ImSTllEIT PlllllOTim S(lflC(S, ,._ ---· 

INU Evn a.rt mccl. llnuce 

1.4 

1.2 

1.1 

tlmuni ol ••• ... 

_ IMRI ulea 
__ tot.I coda 
.... ti>CM costs 

11wcar...mg 
I• SU Im 

1.8 ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· -·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-··· 

1.6 

1.4 

1.2 

I I •I• 

. ______________________ ___, 

• 18 31 • SI 61 71 • 91 
capacity utl I l11tl01 (:d 
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------------------------------------------------------------------- CGllfAI 2.1 - lmIDO llYESTllEIT PllllOJlll SEIYIClS, POlAll --

• 
21 

llet Pror It I lotAI Sales 
Ntfo I• td 

Rl'f1tf01 of proilctlOI coda 

, 

. 

,,. ,,, . 
~.,· .... , ,.-· ., 
····· ····... . '\ 

. .. ······ ·.... . 
... ·· ,, ' · .. '·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-.· ' . ' · .. 
/ ,, ' \ 

· .............................................................................................. . 

_,"' .. ··· .. ' ' -------------------, .· ·. ,_.,-
. . ··.. ' ~-----------------

/·, ·. \ ~ - - - - - - - - - - - - - - - - - -·. - - _, . ,. ' . 
I .·· " . . '. . . ························································································· 

: / 

' ~-~-~·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-, ........... : / . . 
_.· I _ U. case 

. I ... 18 x --
I .... +-31:.c 

' •.• +-SI x 
.. 

1 2 3 4 s ' 7 8 9 11 11 12 13 14 15 .. ye IP 



, 

• 

------------------------------------------------------------------- COftfAI 2.1 - UlllDO llYESTll£1T l'ROIDTIOI S[IYICES, POl.AllD ·-

61 

48 

28 

I 

llet Profit I lot.I Sales 
Ntfo II (:d 

"'. ,· ···:"'. ,, . .·· · ....... 
• ••• .I ' •• ' , . , .. . .. ·· ,, ' ··:' 

VIJ'latloa of sales prices 

·" .. ·· "' \ · .. 
/ .·· "' ~ ·. '·-· .... ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·~·-·-·-·-·-.. / ' . . /_.·· "' / .···. ' ' ·· ....................................................................................... . , ./ / .· · .. \ , _____________________ _ 

. / .. ··· . ' ·· ... 
I .. ·· / ·, -.. \ . . . 

I .· / '·. \-----------------------
_.·· ,· ·, · ... 

I : 1' . . . ··················································································· . \ · ..... 
I • ' 

: I _U.cue \ 
: I •• +-11X "'",.. -~·-·'·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· 

I .... +-1.8:< 
I ..• +- 31 X 

1 2 3 4 5 ' 7 8 g 11 11 l2 13 14 15 .. year 



·. 

·-

• 

------------------------------------------------------------------- COllfAll 2.1 - llllO llY[SJll(IJ PIGllOJIOI S(IYICES, flOIJIO ----

• 
71 

68 

SI 

48 

31 

28 

ll 

I 

Met Cuhtlmt I Total Sal• 
Ntlo 11 (:() 

_.,.-·-·'·, 
·". ·, 

, , .. ························.... \. 
~,.~ · .. \ - '\ · .. . · 

Vll'l1tla1 " opeN.tf 111 costa 

.., \ ·. \ 
~ ~ · .. 

, ,, \ \ ·. '"·- ..... _ , .... . *'·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· 
/ ··········· ·. \ ·. ····· . \ . 

, .··.,.;·-·'·-·\·· ... \ \ · ........... · ............................................................................. . 
.· / \··. \ \. 

/ ·. -"''--------------------\ · .. \ , 
hase case · ·. \. ..... - \ ~ ~-------------------· •• +-18x 

.... +- ~ ~ 
.•.• +- SI x 

'· · ........................................................................................ . 
\ 

-·~·~· -·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· 

1 2 3 4 s ' 7 8 9 18 11 12 13 14 15 
up year 



• 
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. 

• 
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------------------------------------------------------------------- COftfAI 2.1 · .. 100 ll'IESTIEIT PIOllOTIOI SCIYICfS, '9LAID 

71 

" 
SI 

48 

38 

28 

18 

I 

llet Cashtlm I Total Sala 
Ntlo I• (X)" 

_, _. -- ,. .,·' ,. . .... \ 
,'.·············· -'·" ,_ •• ell~_, , .... 

,' .··/ - ·.' .·· ·. \ . / -~ - '·., 
/ ··············.~ \·.~, 

llll'l1tlon ol ule1 Pl'ICll 
net ct .... tu 

/ .······ ·. \ , .. , . ,~-, ·. . -~-----, , .· ,,- \ . ------------------------------------__ , \ ·. . 
.· ,, \ ·. \ ........................................................................................ . .· , 

\ ·. \ , ' . 
,' ' · .. \ ------------------· 

- '8se cue 
--+- 18 x 
.... +-1.lx 
.•. +- ~ x 

' . ' · .. \ 
' ·. .... " 
'~ -~~----------------­' ·. \ . 

\ 
........ . 

················································································ \ 
\ 
\ ,,,, ,,,,,, _________________________________ _ 

1 2 3 4 s 6 7 8 9 11 11 12 13 14 15 .. ye&P 



• 

. 
• 

------------------------------------------------------------------- COllfll Z.l - \lllDO llYtSTIEIT "811DTIGI SClYIC£S, fOljll -· 

Total Sales I P..-ctlO'I r-ta 
tlaaani ot la• pounk 

flJ local sales 
0 forelp sales 1

·
4 II I.al costs 

I toreisn 1.2 

1.8 

8.8 

8.6 

8.4 

8.2 

8.8 
l 2 3 4 S 6 7 8 9 • ll U D M ~ 

gear 

.. 
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------------------------------------------------------------------- ~u"FAP ~-1 - ~'!IIDO llVEST~EIT ?~~~OJI~ SEAW!CES, ?~l.ll!D -· 

D•••scvs fi:IJ~dry, bise ~ise 
A1.:~ust, H91 
1500 t!y Cl~l~itf 

: y!Jr(s) of cc~struct?on, :s yeirs or p:c~u::ticn 
currency co~1ersi~n rites: 

foreign ~urr!!'l:f ! ~nit : 4!.GOOO ~•its accc~n!in~ currency 
lLtll curre!'.Cy 1 unit : l.~ units JCCOilr.liAt currency 

•ccoulting cvrrtlCy: thous1nd of )yri•n pounds 

To ta 1 in it i a 1 i nves tme n t clud19 colstrtction mse 

fired HS!ts: 
current is~ets: 
totd •U!h: 

i11~~2.56 

450C.~ 

2;:0~:.s~ 

7•.!~0 \ forei~n 
15.55~ \ foreign 
74.490 t foreige 

Source of funds !t11rin~ cor:~tr:.r::ticn D~J~! 

~o~i~r I ~'lr-?s: 
~~r!i~n !Oi~: . 
!oc1l !~JP.> : 
:~:.: !~lJ~ ; 

~il~2.:o 

!nB~.~·:· 

t4ec.:.o~ 

:;~09i. Sli i:.c~~ \ f:r!:;~ 

Cashflow from operations 

Yur: • ~ 

J~;ratir.g ;~s:s: 30"!).:·~ '~235.:~ 1~595!.00 
~!Ptl'Ci•tior. Hc'lE.90 He.il.cC :1!JJ.~O 
iltfr!S! :306E.40 !90£ET 5159.36 
---------····--- ..................... .. .......... --........... - -.......... -... -.... ·-
pr~~~ction cos:s !~!e1.~a 
thereof for!i9n :H .45 1 
t:)tal s•lu i0•000.00 

~ross incoat lJ6i~·.!o 
net inc0te j!~12 ao 
cull b•hnce 42597.32 
net ta!llf J~ 6S665. 72 

let Present Yalue at: 9.00 \ : 
36.01 ' 

192.JJ' 
192.67 \ 

Internal •ate of Return: 
Return 1111 1111ityl: 
Return on 1q1ity2: 

:~9!6. ~: ln9•6.00 
58.•9 \ •UO \ 

2560·JO.O~ 329000.00 
.. 

i5b08l.2G Z~SlS..00 
1~6083.20 102577.00 
129088.00 70950.59 
194910.00 120470.00 

668565.20 

·······-·-·····-·················--~---···············-·····-······································································· 
Index ot Sc he du las produced by COllfM 

Total initi1l f1¥1St1t•t 
Totil investaent clurin~ production 
Total production costs 
Morking C1Pital reQuire1ents 

Casllflo• Tables 
Projected Balance 
Net incoae st1t11ent 
Source of finance 



tf.. .. ;...::--~ \i. 
ll'J!~· .~ !fl ,. 
~.. . i . . :v. ~ 

\~~--v-/ COMFR~ ~ '-~ -·.. ·It' '[1 ·· . . . . . 
• -----·-··-----··-··--------·---------------··-·--·-··-··---··-·---- CJftrall 2.1 - l•IDO llVESTAE•T PtQllCTl(JI SERVICES, P0l4'~ ··· 

Total Initial Investment i• tllousin-JofS1riinpc>ur1ds 

Teu ... . . . . . . . . . . .. . . 
fi~eo inwesl1ent costs 
l•~~. !ile pre,1r1tion, develoo1ent 
B1i!aings ind civil 1orks .•..• 
Auxili•ry •nd servi:e f•cililies 

• lacor1>1r•led fixed issets . • •• 
1l•nl ••c~inery ind equipee1t • 

Tot•l f ixe1 invest1ent ccsts .• 

Pre-:roduction c1pit1l expen~itares. 
•et .arldng c1pit1l •..••••. 

rot•l initi1l investeent costs •.• 

• Cf it for!i9n. in' ...... . 

•' .. 

1992 

4400.000 
2!~GO.OOO 

o.ooe 
S16v.OOO 

0.000 

0.0;i~ 

moo.~i 

4!.Gl>C 
112!>0.000 

1hE80.000 
--------------- ---------------

ll160.WO 

14905.000 
O.OOG 

i91480.0Cll 

0047 .sco 
•:o-~ .C=~~ 



--------------···-······----·-···-----················--····-··--·- Clil'fAR 2.1 · lllllDG I'11'£STllEllT P~Oft~TIJll SERvICES. POUlt ··-

Total Current Invest:.ment l~ tll<M•n.1 cf Syri•n o~;rn~s 

"e&r .•. 

fi•t< ir.iestt!nt :osts 
l•lld. site or!e•rJti~n. de~el~~•ent 
•~ildings •nd ciwil wor~s . 
Au1ili1ry Jftd se~wice f1cilities 
1~oroor1t!d fixed 1ssets . 
•l••t. ~c~inery •l!d eauiote1t 

?r!orocfiJction Ciwil•l~ !APtNiiture~. 
iiorki1g c1oil1! • . 

Totil ~urrent invest1ent ccsts 

. . . . 

'-001) 
C.Cil~ 

C.000 
O.ooil 
0.000 

~-~ 
l~2,.2i! 

O.OOC 
O.OllC 
O.GOG 

2•080.00C 

O.~ 

ml.Ota 

199:) 

}. 0-)C 

~-000 

~-'°° 
6.'41~ 

9.0CO 

0.0~ 

c.o~ 

c.oco 
~-000 

~-~ 

0.0~j 

•aSUCG 

O.IKC 
o.~ 

0.000 
0.000 
0.000 

0.000 
1m.~s 

--------------- --------------- --------------- --------------- ---------------
762•.m 2S9JJ.07~ m7.Sl0 ms.ooo 



·······-···-----·--------------··················------············ COl!fAA 2.l - tJlllOO l~VESlftEMT PROROTlOll SERVICES. POLA•P ·· 

To ta l Production Cos ts in tllcvsand of Syrhn ~ou~ds 

Tur . . !094 J'n5 mci 1~9i ma 
\ cf noe. capicity isinqle p•cdt:ct I. uoe uoo o.e~ o.occ o.coc h• auerill 1 . il•ev. Hli !11~~.000 :~~4\t .. ~-~~ !6350.~~ 48510.0~;) Ollaer ,.. aateriais i!UOO 1445.000 2~75.JOO 2605.COO lS6J.~ U:!lities . - 1~.0:)0 ~sv.m 1500.~~ 2!06.000 2100.000 £11er91 . . . . i:OO.~"O 2200.C-OO 29C~'.00C 380G.OOO '100.000 l•~~.:r, direct - . 34~.000 m~.i>OO m-:.~ 4500.000 1000.000 !ieplir. uinten!nce 1'>00.000 mo.01Jo 2000.000 mo.ooo l000.000 S,.r!! . . . 430.~ 430.~0G mo.co~ :mo.'ioo 2580.000 flct!lry C\'!fllHdS lOCO.O~ l~OO.O!!O 4COO.* •S00.009 ;soo.ooo --·--·-··-·--·- ... -- ......... -............... -·------------- --·--·----·--·· .............................. iactcry C'lStS . . 24ci~O.~ !0615.llOO 45~3S.OOO :am.ooo :sz~!.ooo Adliaistntive Jv~rhe1~s . 541C~-~to0 ~4!~.0<.10 ~=-j·!. c-'o '!200.0·ll! 20;\~0.00' (IH!ir. costs, sales and dstr!btition l~cl.000 ISUOO !00.·X~ !00.COO i~0.000 D: ·!:t ::~cs. sai2~ ·~ ~z~tri~i:ior: l.W.• ~-~~ 0 ...... 

~-\)~ 0.000 ~e:~ec!.1~!~n 1m::.m 1:~c;.sc : !·)~3. :':•: :•t.l!.t01 !450t. !CG ~:n;nci.t! =~s!! 2:~::. t·H ~!O:i!.4~~ zn: .. ;·: m'.)~-~;o lfo7.21~ -........................... ................ ------- ... -... -...... -- .. -..... - ............................. ------·-···----T:>t'! ::r!>:f11cticr. ~:Hs ;.,::·. ?~) -~3J2. 2·:~ .. !·: m1~. ~~c 1354~6.300 ··-.. -...... --..... --..... .. .. . . - .................... . . .. - --.... -... -- . .. ......................... .. . --............ --.... .. . .. .. .. --...... -·- .. -...................... - .. ···-·------··-- .. ....................... . .................... - .. -C~s~s P!' ::!ii t single ::.rc·:l'J~~ ; () · .. ·.~ H~( (: .. ):C ·:.:--JC o.:-;i: IJf it for!ign, \ ~i-~~! , .... , .. "T ~ :u~., H.O!! ~ .· . .: ! .:. 
i)f it \'1ri1ble,\ \I.GOO !l.·j~) V.-:).;; 0.000 O.OC-G !ot'1 labour . !E~O.OC~ lECO.·)N :(~Oo.~~c ll~C0.000 l4~0\i.~ 



-----------------·------········--·-··--··-····-············-··---- COftfwR ~-1 - Ull!DO IIYESrftENT PQONOT!Oll SERVICES, POLAllD -· 

Total Production Costs in t~cus.n1 of Syri~n oounds 

YHr ... . . . . . . . .. .. - . 

\of n:1. :•o•city (sir.gle p;c~~:ti. 
R1• ••terial 1 . . . 
Gther raw ~lcrials 
Utilities .. 
Energy ••....• 
llbour, cii r!ct . . . 
RtDair, 11int?n•!lce 
Sp•r!! . • . . . 
factory overlleads 

~l~tory co!.l! .. 
~~•inis!rative overh!1js . 
lndir. costs. sales •~d distri,ction 
~irect costs, sal!s Jnd ~!strit~!!:~ 

• ~!creciit!c!I .. 
fin:nc!i! ~~t~ . . . . 

:Jst~ ~!! ~~it ( sing!~ orodu:: I 
~f i: ;Or!ig», \ . 
Gf it w1riabie.~ 
!otJl !a~~r ... 

i.9fl 

•>.OCO 
•~:!HO~ 

3'.:=j.?90 
2~~-000 

4;00.000 
1'7Gl!.OOO 
.:~'lC.000 

~m.ooo 

~500.000 
................................ 

m5J.ooo 
20600.000 

100.~0'l 

v.~ 

!2e::.c-l~ 
?:~::;_ :.,0 

---.. --.... -- -. -.. -
! !!?"~. 5-)0 

. -.. --...... -.. --... -.. -.. --... ----- ... -
o.uo~ 

lU.:o 
0.000 

m~HM 

200{1 ~001· 8 

0.000 ~-CC~ 
46510.~~i: 485!~.0Clj 

3S63.~00 .:;u.~c~ 
mo.oot1 2700.* 
4700.~~ 4700.CC9 

14700.000 14700.W. 
3000.COO l0~~.000 
2530.00(i 258Q.~JO 

55t'O.'J~ ~500.000 
----·····----·- -----------··--

8525!.0~0 E~~5l.O~·i 
20600.0\:(· 20;00.~~ 

1~0.0",,0 lO•HC~ 
~·.{\(~ ~-;~f 

i2633. ::.o ~2!:.!3.~~~ 
s2:.-:.l~6 iU~~ 

-----------·--- ---------------
i23846.,:-:. 118~?~. ~~,; 

............................... -.. -.... --..... -... ---.. - ..... -.. -- ......... -.. -.... -- -............ 
0.000 : . ·){\·) 

JS.:~; •!.:•i 
o.~tl~- .uoo 

moo.ooc Jcac~.0{10 

·--·-··-------··--------------···----------···----------·--·--------·-------------···----------------·-----------------------------
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• -------···-··············-····-·--·····-··-···-·····-·-········-··· CO~fAR 2.1 - UIJDO I•VCST"EIT PROftOTlOI SERVICES, POlMIO --· 

Net Working Capital in t~i>us•r.d of Syri•n oounds 

Yeu . 1994 1~'15 !996 

Co11er1ge IOC :c~o 

cu~rent assets ' 
Accounts receivable 13 !2.C 25SU6i 3~55.U~ UU.2~ 

Inventor~ a~ 1alerial! . m u 1030.3~0 1Hi3.l~O !S~67.220 

Energy . . m.o 4.nz 6.lU 8.056 
Son ts !!9 .. ~ m.~ 215.000 e~o.~ . . . £, .. -.. 

llOrl in orogress ~o) 36 "' .~ ~~3.~'10 250.417 l~SO. ;n 
finislled or~~~=t~ .. ,., .. ,,. ... ., . _. 25•.~i ~04.29: 4!~ .2'2 

Cub in hind 3 !~~.c !i0.31! l!<?.lo7 !•~.«9 
Tot•l current asset! un.2~0 i~52S. ~~-j 2;s:?.m 
Current liabi!ities a!ld 
llcc1J11nts oayable 30 .... ZCS5.?0C ZSS!.151) ;1s2.~n . . . . '! . .; 

---·--····----- ................. _ ..... _ ·-·· -------··------. 1~! .~rkin~ ~acitJ! . !2!2U:O 1;~:!.;:'1 !~!;,_:!' 

I11cre?:~ i~ M~r~i~~ ~3pi!3! 1b:4.~i'S E5l.~~' 4m.s2= 

-et 1o~tin1 CJpi:1l, le:cal d;r.. ':(~ !49.) .;:,! l t:: ! . i: i 
• K!t Mor;.!~1 taDi~=l. f~r~i-:i !0:5J. 73) !2.se~. ~~c !;. :e: . ... . 

•·········-····-·······-····-···························-··-········CG~;;,~:.! 

Net Working Capital !n :n~11s~~a Jf Syri1n ~ounds 

Coverage •de coto 

Curre't •ssets I 
Actounts reteivable . lO 12.0 
Inventory Ind Hlerials . rn 2.i 
Ener91 • • • • • l 360.0 
Si>ares • • . . . • J 80 U 
lf6rl io progress JO J6. 0 
Finished products l 12u 

Cash in "4lncl • • • • • l 110.0 
Tot•l current assets 
C.rrent liabilities and 
Accou•ts payable . • 30 12. ~ 

let 11trling caoital 
Increase in •or•ing caoital . 

••t i.orking caoit1l, loc•l 
let llOr~ing caoital, for1i9n 

8829.416 
2'311.7!0 

ll.056 
mo.ooo 
2!68.139 
282.108 
365.000 

38119.SOO 

1104.417 

llOlS.080 
0.000 

•239.622 
26776. 460 

l~9l l"f 

me.saJ 1!2'.41' 
l!P~.950 24371.711 

i~.55' 13.056 
12H.m 1290.0IO 
l6!i.C!! 2!68.tn 
55!. ~25 !!2.108 
l~:.3!! l&S.08 

za~•;. !!~ l8119.~ 

"4~i!.2SO 7104.41! 
··---·-···-·--- --··-------·---

:!~~;.?80 J!OlS.I* 
cs~;. D6 7~5.:0! 

::;~.:s~ •23!.~:~ 

2:t7•.3i: 267~;.:~ 



• ·······•··························································· COllFAA 2.1 · UllNI IMVCST"CIT PRGllOJIOI SERVICES. POL~ID · 

Source of Finance. construction in thovs•nd of Syrbn paunds 

Ye•r ....•......•.. 

Equity, or~inJry .. 
tO~ity. ~i!fere'ICt. 

5ubs?dies, gr•nls 

Loan A, foreign . 
LOIA I. foraign •• 
Loa ~, !creign 
Lo•r. A, lOCll .... 
Lo•n I, loc1l •..• 
LOil C, },ell .... 

ict•l lo•• ....... . 

Curr:nt li1~ilities 
!an~ overdraft .... 

~Old f•Jftl:S •••...• 

aUOG.000 
0.000 

lC'.IS~UOO 

0.000 
0.000 
0.000 

25~.000 

0.000 
!l.OCO 

25500.090 

0.000 
''-COO 

mi.so., 
~.000 

5~!.!S.OC~ 

f.000 
o.~~ 

39100.00: 
~-~» 

!79290.000 

:l.OOC 
~.ooc 

-·------------- ---------------
S!j)!>S.rJJO :.:noz ~. soo 

... .. 



• 

• 

··-----------------·------------------··--·--···------------·-····· COnfAA 2.1 - UllJDO !NVESTREIT PIOllOTIOll SERVICES, POLllD 

Source of Finance. production in thous•ndof Syri•npounds 

Yeir ..........•... 

Eauity, ordiniry .• 
t~uitr. Dr!ference. 
3ubsidies. 9rints • 

loin A, foreign . 
lo.n I. foreign .. 
lo.n C. forei~n 

lc•n A, locil ...• 
lo.n e. loci) ... . 
loin c. locil ... . 

Tol~l lain .•...... 

~~rr!nt 1!1bilities 
!•nk c;erdrift .... 

'!'~~d f1.n~! ...... . 

1994 

O.* 
0.000 
O.OOG 
o."° 
o.coo 
0.000 

o.oco 

2055.~ 

0.01>1) 

1995 

0.000 
o.~:~ 

0.100 

0.900 
0.000 
o.coo 

_,390.198 
0.000 
0.1)00 

·4S90. l9& 

06.250 
~-·>00 

1996 

~-C~ 
C.1)3! 
0 .1)1){ 

-Zl6.JUIO 
0.000 
~-000 

·Gl9.46~ 

·67jJ .639 
o.~ 

-33~82.~10 

o.ooc 

n9; 

0.00.) 

··* 
-244U. 950 

O.oot 

··* -507l.42l 
-72!6.5!~ 

o.ooc 

·l67SJ.~ 

HSI.!~~ 

O.tl~J 

0.000 
;l.O» 
0.000 

-2762U~ 

0.000 
o.~l' 

-~•SJ. 'ilO 
-mt.2•~ 

o.oeo 

2nl.1•7 
ti.~eo 

1999 

G.OOC 
0.000 
0.000 

-31212.CSO 
o.ooc 
0.000 

-5962. 986 
-8362.692 

a.ooo 

-'5438.150 

O.OOG 
G.DOC 

-·-···················-·-······-·················-···-············· ~~"'~ 2.! . U•IDO !NVE~T~EN! Fr(i.,Oi!OM )~~VICE~. •Jl~-r .. 

Source of Finance. production in thousJnJ of Syriin coun!ls 

Tu; .. ~ .............. 2eoo 

Eq~ity, cr4ir.•r; .. ll.000 
E~uit~. ~;efere~~e. o.oeo 
Su~sidies, gr•nls . 0.00, 

lc•r. a. foreign . -35770.JOO 
loan 9, foreign .. 0.000 .. 
lo•n C, forei~r. • 0.000 
LOU A, loc'I. ... 0.000 
Loa;, I, local .... -9989.910 
Loin C, loc.i .... ~.000 

-···········-·· 
rot•l loan •....... -44260.010 

Current ii•bilities 0.000 
l•nl overdrift •.•• 0.000 

····-··-······· 
Total funds ....... -U260.010 
····························--·-·············-----··········-····-·····-··································----·~---·-·······-······ 

Oil,SCll Foundry, b'SI CISI --· ... gllSl, 19 



1 "·•Ir• 

------------------------------------------------------------------- COllFAR 2.! - 111100 IMYESTREIT PROftOTIGll SEl~ICES, P!l'.,\llG -· 

Cashflow Tables. construction i• thouundofS~ri•11'4>ul!ds 

Yeu ..... 

riftlncial res011rc1s 
Siles. net of t1x • 

tot.l assets . 
Oper1tin9 costs . 
Cost of fin1r.ce . 
Rep1y1tnt 
torpcr1te Ux 
Divide!tds :>1id 

Surolus ( defici~ ! 

Cu1ul1!ed CISh ~a!~~C! 

Inflo•. local 
&Jt!l~•- •~::Jl 
s~roius ( dfficit i 
infl~•. fareigr. 
Outf l0tt, foreign 
Surplus ( deficit ) 

ll!l CJS'lf lo• 
C~•~!Jt~d ~et c1shflo• 

53065.000 
~.000 

530~5.000 

Sli16S.~ 

:.o~ 

9.000 
~.000 

~.000 

O.otO 

,,.000 
~-u~~ 

3~52C.CC,; 

1:5~~-{l(I'; 

J.OC~ 

HSt:.~~ 

!9S:5.00V 
).000 

-~50~5.COIJ 

-S~!>:S.O~~ 

.. 

23~~7 .500 

ZJ~27.50C 

0.000 

Wr027.500 

2l1!15.* 
0.000 

1912.500 
v.m 
0.?00 
~.000 

•!OIZ. 5~\l 
419!2.:iOO 

~.tl~ 

m-:n.~~c­

m~1~ .OOI.! 
o.oco 

-mw.ooo 
-Z!0!~0.000 



--------------------···----------···-·····················-········ COftfAR 2.1 · UllOIJ IKVEST"EIT PROlll!TI!lll SERVICES, POL~ND 

Cashf low tables, production in th'lus•nd of Syriu ocu!Y..s 

fur . • . . 

Fin.ncial resaurces 
Siles. net of t11 • 

Total :1s~ oulfloa 

Total assets • 
Operating costs • 
Cost of fin.nee. 
R~1y1ent 

C:trporate Ul 
Oi"i~ends paid 

s~roi~s jefici! 
~u•~!i::~ :1sh ~J:ir~! 

!nf!~•. !~·:Jl 
~':J•fl'l•. btl~ 
s~rplui I Jefic:t 
In!l!!w. for~!~r 
Gutflc•. forei2n . 
~urDl~s ! ~efi:it ! 

!fet :4shfli>• 
Cua~!•~td net c~:~~lo• 

.... 

1994 

1~55.0t'..O 

2055.l)OO 
104000.000 

"3457 .680 

9679.271 
30710.GOC 
2306~.400 

G.v~ 

~.000 

~.:},O 

•:5F~Z' 
•2!~7.:~., 

!05.,51. ~J~ 
2)7311.!~·: 

79315.SOO 
Jo:~!. :1; 

ln1.m 
-36719.llC 

IJZ49c.100 

496.2~ 

mooo.ooo 

90552.910 

W2'?.!"0 
~6:>d.J?O 

2~6;.•00 

·:~.19E 
;. (Di: 

:.JOO 

~:~&!.!•C 

3•54~. :>:·~ 

wzt:!. :oc 
!~qs:.?1~ 

i Ii I;&•;. !CO 

S'i56UIO 
·592'i: .3~ 

6~4•ll. ~!O 

-!55!l?.:~·: 

!?~6 

!9<~~!.71)0 

l201.to7 
1<!3CCO.OOO 

llt156.200 

S999.I~l 

s2m.ooo 
227!9.:JO 
3;•m.1!G 

~.'JI)~ 

;.ooc 

~O~c:.clO 

b4~::.:C'l 

n~:2c.~oo 

•:?~S.:70 

w~1s.~a'l 

m.m 
c33~!. m 

·6167t1.m 

!;se:~.~11'l 

·mo.ae~ 

1997 

25ilS8.300 

1!5!.333 
2So000.000 

128070.4r,; 

6013.33• 
66235.000 
!9068.110 
3f?5!.990 

ll.000 
0.000 

m.,s;.100 
~'l3674.'l00 

:S~Ul. ?G? 
s·m:.m 

:,;saa.1oc 
7i6. ~67 

m11.m 
·76500.710 

i94110.000 
!6S~~S. IOO 

3.!119!.:CO 

muu 
329011~.* 

957U:: 
IC51LIOG 
!4~ti.2!e 

cmc.:•o 
9.009 
0.ffl 

mm.:~ 

4SZ5!: ?:: 

e.;u~. ;:·l 
2'~92~. :;~ 

37q:~.s2.: 

·8708:.3~ 

2I56t!.~O~ 

l3!32~.~ 

0.000 
329000.000 

2617M.IOO 

o.~o 

135953.000 
:OJ~!.'l"..O 

•S43!.J~ 
!OOOIU!OO 

o.~ 

67::0.1~: 

)~J7:~. ~11.; 

:nJc: .·JOC 
1:v~u9.c:;o 

O.C~'~ 

:nc.~10 

-aPS0.210 

mo;~ ~.~c 

5~•.iH.:;o 

Oausc~s ;,u~ .. !·1. ~i5! :ne ·-- ~u;·.:~:. ·c 



.. 

-------------------------------·-----------------·----·------------ CO"F~R 2.1 - l'llJ!>O INVEST"[NT PllOllOTIOI S£RYICES, POLAllG -· 

Cashf low tables. production i11 t!io11und ilf SyriJn oounl1s 

'!Ur ••••• 

:i~nci•l ~esources • 
S•ies. net 3f t•i . 

Totil c•~b cuttle. 

rot•! issets 
:>rerati~~ costs . 
Cost of fin•nce 
Re~•yaent . . 
C~rPOrale tu 
DiYide~! ~li~ -

Surplus l defici~ ) 
C~•~l•ted t•sn ~a!J~~e 

:nnOtl, !ocd 
Jutflo•. lou! 
S11rplus i d!~!cit 

!n':: ... ~:-!i~r. 

O\:tflo•, !oreigr. 
Sur~!us f deficit ) 

11et casl:f!c• 
':111dJted :iet :i!.n'::• 

o.eoo 
JZ1*.00C 

Z58049.C~ 

o.ooc 
10595.l. ~-~~ 

5251.!56 
UZ~O.'Jj 

102571.C;iO 
•).C~ 

:o;s1u~o 

)9l!7C.50~ 

:~9CGO.~CO 

!7·:26°.2~ 

1:21~.:co 

!t7ae.2!C 
-amo.110 

1204'0.,99 
)2HZ9.1::-

2001 

J29000.00C 

0.000 
121000.000 

illl59.700 

0.000 
10595!.000 

~.000 

~-~·)0 

105206. iOIJ 
o.ooc 

U:'940.l1JO 
"01514.800 

~m~·J.OO: 

WW.70~ 

i5~~65.!0C 

O.M~ 

W25.000 
-m2s.ooo 

200Z 

0.000 
mooo.ooo 

211!5'UOO 

0.000 
1~595;_000 

J. o,.;i 

!LOOI! 
105206.?CO 

IJ.000 

W~t•}.300 

si::ss.::~ 

::~:·:·:.:110 

lo~Ec. :•. 
IF-,5.3JO 

~-:~; 

•tm.i>~~ 
·4!~ZS.COO 

329~1}0.vlJO 

uoo 
12~.~~o 

211159.i~ 

0.000 
!05953.W.-

0.0r)O 
o.~:o 

l;j~20:.100 

: •. )00 

! 17~:1}.~~~ 
~4:i ;5_ 4 :·i 

1-:m:.~~o 

O.·:•i' 
·m~.-:~l! 

-4InS.Mr 

: 17 =·~ . .:~·~ 
~~:}5L:u 

O.OCIJ 
3.:11!00.000 

i!!!S':.700 

~-~00 

1J595!.~00 

~-;)CO 

~-m 
mm.~~ 

O.~O 

: n::. ;c? 
! : ::303~. ~= ~ 

:~-;:::. ·:·t; 
r;;·::.JCO 

: . ~-=-~ 
c1~:: .. ;oo 

-419:!.'}00 

!!,!•:.j·;o 
JC(f.!1~.:)0 

2C05 

!Z9C~.occ 

l!.COO 
l29GOO.OOI 

211 !S9. iOO 

0.000 
105~53.000 

ll.000 
!HOO 

!05206. 790 
o.~ 

;:~~C~.G~~ 

u.·;134. ~;: 
15976: . .:~c 

41125.~l 

·CJ9Z5.C~ 



.. 

----------------------------------------·-··--·-------------------· co~;AA 2.1 - UllIDC! I~VESTNCllT P!lOllOT!illl SERYICES. POLAID ---

Ca sh f 1 ow tables. production i• thous•nd cf ~,~i•n oou11ds 

T!l~ .. 

TotJ! cish inf !c• 

;j~1:ic:i1l •esources 
S•l!!. net of l•' . 

Tot1l ~s~ outfl1>11 _ 

TClll ISS!l5 
~e:-iting C!iSl! 

Cost :f fin•nce 
R!:>•yt!ftl 
Coroorue tax 
L\iiHtnc!S DJid 

Sur:i~s ( !!fici~ ) 
Cu•..::~~:ci :J~t tal~nc: 

lnf!04, ~.::Jl 
G11:~:: •. hca! 
;url:1s d!f1~i~ 

int::•. ~~~!i;n 
Ovt!ic.. f~rei9;, 

Su:-:las i 1eficit ) 

lie: cnhfio11 
Cv1~:lt!~ ~!~ ;4:;f lo~ 

U•;o 
129000.0~~ 

2ll159.700 

2H7 

32~000.000 

0.000 
~2';000.000 

~11!59.700 

l29000.C!O 

•LOO~ 

lZC!OOO.NIO 

211159.700 
--------------- -··------------ ---------------

0.0~~ 

1~mu~ 

O.«G 
O.GI).~ 

1~520S.'ac 
c.c:: 

t:':4~-~·~: 
::::~1~. ::~ 

.. , .. :. '!·. 
! :t ..... ~., •• 

mm.:~~ 

).=~~ 

m25.o~~ 
_,mu~~ 

::·:::.z.:o 
1:: :m. m 

0.000 
10~9Sl.OOO 

0.000 
o.m 

mz·l6.70C 
C.11« 

::~s~:.B:; 

;;:::::. :!C· 

:);:j..-~·: 

:~;:s~.300 

J.n:. 
•P25.00C 

1 ! '~•~. l•lO 
!U97!U~~ 

o.~ 

105953.00~ 

o.~oc 

0.00~ 

1052~.7~j 

0.)~f 

1so1::. ;-;~ 

~.~-~ 
~1m.ooo 

-41925.~il~ 

150755:. ):}j 



-----------·----------------------------------------···------------ CO•FAR 2.1 - UllDO !IVESTftENT P~OtlOTIOll SERVICES, POLAIO 

Cashflow Discounting: 

11 Equity piid versus let incDlt flo.: 
Ket present v•l~e .............. 7•;~~:.3c Jt ?.~ \ 
!at!rnil ~ate or Ret~rn l!~~E!l .. 19~.33 \ 

bl Net llorth versus let c•sh returA: 
let ores1nt v•lu1 ...•..•....••. 72429!.lO •l i.O~ \ 
internil R•te of letur1 (IRRE2) .. 102.~1' 

c) In!ern1l R•te of Return 01 tot1l invest•ent: 
let present v•lue ...•.......... o6t565.20 Jt ~.·)I) ' 

Jnter~•l Rate of ~et~r• ! !RR i .. 3l.~l \ 
let W~rth : EqoJity P•id plus re>er1e5 

• 

. .. 

• 



----··----------------·--------·--····-···-···········-·····-··-·-· CO~FAR 2.1 • iJllIOC INVESTNEIT PROPIOTJOI SERVICES, POI.AID 

Net Income Statement in tllcusaniJ of Syriin ~ounds 

Y~a· . 1994 1995 

Tot.ti ~a!!S. inc~. sal~s tix 104000.000 13~1}~(1 .. ~00 10100=.0•}0 2~oCOO.~OC 32'000.000 
l .. ~. •ari!l>ie ~osu, in:!. si!!S ~it. 0.000 ~-~0(1 0.000 o.o.;~ 0.000 

···--------·--- ---·----------- .. ............................ -----------··--
................. ____ 

Yuii~!! Hrgin 104~.ooo 132000.000 19 30'.IO. C->C 25~000.000 329000.000 
As \ of tcti! sales 100.000 100.000 100.HO 100.000 100.000 

IJn-viriible c~:ts. incl. d~re~istfon 47319.BOO 532i9.9GO 70388.6~ 80848.600 120459.JOO 

-----·--------- -·--------·---- ----·---------- -- .. -- ------ -- ... --------··-----
Operuicnd urqin S6681.200 78720.200 1226!1.400 175151.400 208540.900 

"' ' ot 
t~til sdes 54.SCI 59.E37 ~1 c19 68.419 63.356 

Ciiit 
_, 

f i ;13n;:~ 2306!.400 23068.400 22739.130 19068.170 14967.210 ,,, 

--------------- -··------------ --------------- ............................... ---------------
Gross ur ~tit ~36JZ.800 55651.!00 ·19872.27(: isom.m 19357!.7CO 
Al!~1H:iCIS ~.QO~ z4c20. ~oc UC·~ ~-~O -~.OU.} 

Th=~le ~r~fi: ~!o:ii2.300 ES": .::~ii :::7: .. 2~: iW;~;.2;,~ l ~!573. 70;.' 
!ax 0.)00 ;_ :x ;) ,.. .•.. 

. -· .. ..: J.O~ o.eu 
----- -·------·- -------··---·-- -------·--·--·~ 

.................................. ............... ----····-
It: ,. ,,. '~. to . .., ... :!e~: .sec :~rn.:~~ ~9a:~ -~-:- : j6 :e~. :;;J 1•m1!.m 

~·! .-? j-:· =~ :iai: 0.)00 :dOO J.,~~ o. 1m 
un~!i:r~b~~a~ ;rof:t !3612.30G 55651.800 9Ci!72.ZJO 156CS~ .. iC: !9!~7l.7C·~ 

~=c~•ulJt!d undistri~ut!d ~r~f io m12.aoo 9926'.590 mI30.';lO l452Z0.100 538793.BOG 

·~i~i~ :.r~fi~. .. of :ot~: ).ii!~ !~.320 4:. !~O ~· .. ,. 60.'H~ 5a.m ' :1. .•. 
llet :>r~' it, \ of tOtJ! ~Jl!S :2. 320 42. i ~~ SL ;f! 60.970 58.8.!7 
Iii![, ll!t ;>rofit. l of f·;ui :r m.G95 :61. 1,Jlj 1·;~u1~ ~574-~1~ m2.m 
;!'1! Ii!: ~rof!:•in:!'!St, \ ~1 i r,. !S:. !~.03! 24.31' 3i. ~~ ~ SU37 61.m . .,, .. ~· 

~·11ncus F011ndry, :>ase case --- Acl~st. •: 

•'•, 



• ------·--··--··---·-----·-·-----------·----------------··--··-----· CO~FAA 2.1 · UllJ!IO INVEST~EllT 0R~CTI~ :ER~ICES, PGt.:.10 ---· 

Net Ir.come Statement !n lh3Usa11:Jof Svri•npounds 

Tol•l s•les. in~I. s•les t1, 
t!~S: v1r!1ble costs. incl. Sil~ t1x. 

Y•ri1ble •argin ... 
As ' of tot&l sales 

lon-v1ri1ble cos~s. incl. deD~!Ci&~ion 

Gperatio~l 11r9in • 
~s ' of ~ot•l sales 

Co;t of fi:ran:e 

Gress 1>•o~it 

~ll.J••r.·:!! 
!:·l~:i! :>:~~i! 
·n 

'l!l crof!: 

Oi,;i ~ei'~S :iic:! 
Uncfistrib-Jted profit • 
~cculV?ated undistributed profit 

Gress :>refit, \ of tct•l s•l!s 
11a• S)r;fit, to! toul sal!s 
RD(. Met :>rGfit, t of eQuitr 
~OJ, Net )ro~it·i11t!rest, t ~f i~~est. 

3290-lC. GOO 
0.-:.~~ 

12~0~.uoo 

HK.~ 

Z1041!.~~ 
~3.t:j 

.. : :.;; 

·:·. ::~ 
;00014.300 
t3320!.50C; 

oC _ ~99 

!C~E.97c 

!:.3=~ 

J27G90.000 
O.Gr,~ 

12~.JOO 

100.000 

uasaci.600 

21J'13.40-) 
cil.~55 

1·:~ ! S•. •:O~-~ 
l.~O~ 

~ms•. )-l·: 
:t .. ,~- : ..... -. . ·-·· ..... .. 

.• ~-·· ·"f':.' 
• .:.~,' • .. ·1t,,; 

(l.C·:: 
1C2~/7.00~ 

74Ha>.50rt 

62.35i 
3! .1 ·: 

1Cl4. ~~~ 
ll.~U 

.. . . 

2001 

3~~090.0GC 

O.~ 

32ff00.HO 
100.000 

11158t.600 

210413.400 
ol.lSS 

2hi41UOO 
uo 

210HU.'.'G 
!l}S~I}~. ;911 

~-* 
!llSZ06. iOC 
84~S92.200 

!!.i:3 
1CoU54 

JU73 

.E ~~·iO. ~·}~ 
€1.0~~ 

329~.~=-= 
100.~ 

111~26.m 

... .. . .. 

;.: . ·: ·:: 

::::::. · .... 

~.;l, 

1JS20:.~N 

9SJ 791. ;.;~ 

63. ::; .. ,- . 
l .. 

S29COO.oot 
100 .OOI 

119536.SOO 

210413.c~ 

6!.~55 

216413.40( 
j. 09'~ 

;1'<!3.•~ 

10::06. ;oo 

O.~ 

10~206. 700 
1m~06.ooo 

11.m 
!O;!.J~£ 

10.n 



----------------------------------------------------·····-········· COltfAli 2.! - UllDO llV[Sift[IT l'aO'laTIOll scqvfCES, POt~~D . 

Net Income Statement in tll011s.indofStriuP011nds 

Year • 

ictd sjies, i11cl. Sliu tn . 
tE$S: ~ariable :osts, in:l. sales tax. 

Yariabl! 11rjin .• 
As ' '' tot•l sales 

Goertti~~al •a~9in . 
HS \ ,, tol•l sales 

'ro~~ or~fit . 
ill!o11ances 
hni:>ie ;,=of it 
Tu . 

:ihi "~!!d~ :'Ji~ 
~ndist'ibute1 prcfit 
~ccu1ulat~d u~diitrib~ted profit 

Gross ~;,fit, \ of total sales 
~!! orc'it, \ of t,:1! sales 

• ;or. ~!t pr6fit, \ of eouity 
F)!, K!t ~ro~i~+interest, \of i~~est. 

3ZiCllO.OOC 
o.~ 

l2'000.~00 

100.000 

!135!6.600 

210413.400 
63.955 

0.000 

210413.400 
0.000 

2J04JU~~ 

lOS20!t.?OO 

!OS20c.700 

0.0,~ 

1'520&. ~o~ 
!l6Z2!:.~~ 

6~ .·lSS 
3! .178 

!061.354 
30.~:'3 

•• 

2605 

3~000.0CO 

o.ooc 

329000.000 
!00.000 

uasac.600 

21~413.400 

u.m 

0.000 

2104ll.400 
O.C-00 

210413.•0' 
lli5:0&. 7CO 

105ZOll. 70t' 

6.006 
:CS26o. :'Ot~ 

12674H.006 

~3.1SS 

3J.9i! 
iC61.ZSC 

30.873 

2006 

mooo.900 
o.~o 

21~413.•~ 

6l.!55 

o.alM 

2! 0413. 4C.O 
0.000 

~10413.:~ 

i~~2~.i~O 

JCS20o. 1CO 

0. ).~~ 
IOSZ:6.7Cli 

Ui2~Z6.ote 

cUSS 

1061.!~• 
~~.s~: 

mooo.?Oe 
uo~ 

~2;000.~ 

i30.C·~) 

216U3.~ 
6J.9s: 

0.000 

2!0413.4~ 

uoo 
mo:.•llG 
:05£1)~.~l. 

m2~0.;~.: 

1mm.G~' 

~P!3 
.. ~·c 
,.1;. ·' "' 

3'90CC.~OO 

0.000 

~2~000.0~ 

100.000 

118586.600 

mo3.400 
6l.'15S 

~.000 

21C'413.cOO 
~.coo 

210t!!.400 
mm.;;>c 

:).0~0 

10~200. ;co 
158503~.ooc 

63.m 
31.m 

mr.!~4 

3U7l 



--·······················-···············-········----------------· COftF~~ 2.1 · UtllDO IMV£$T"£~T ~R~ftOTIDN S£R,IC£$, POL~N~ ·· 

Projected Balance Sheets. construction !1 thomlld of Syri•n pounds 

Jeu •.•• 

Told •ssets 

Fixed 1ssets, n~l of depreci•tion 
Constructioe in ~rogress . 
Current usets . . .. .. . . . 
C•sb, Nnl . . . .. . . . . . 
C1s• surplus, finance available • 
Loss :1rrie~ for.ar~ . 
loss . . . . 

iota! li~i!ities . 

Eouity cipit1l .. 
Reservas, retain!d profit • 
Profit •.......•. 
Long an~ 1ediu1 ler1 debt . 
Current ~i~hilili!~ .... 

. . . . 

• B•nk o~erjraf t. fir.lnce r!~u!r!d. 

7ohl d!!>t .. 

EC1Uity, 'of liabilities 

•' •' 

1993 

:3065.000 mon.soo 
····----------- .................................... 

O.OOG ~!065.000 
Sl0~5.000 2J4S27.50{r 

O.OOG •SOG.CCO 
~-~ c.:,~ 
•).t))O 0.000 
0.000 {r.000 
O.C-00 0.000 

n2092.506 
--------------- -----·---·-----

2i565.090 
C.~GC 

·~.JJ{: 

:mc.c~·i 
0. :·i:: 
J.,·~O 

25500.~~~ 

5!.946 

m1:.so' 
i. o:~ 
:.no 

:~s-:J.~~J 

c. ~-;o 
v.J;o 

Duascus Fo~r.tjry, ~ase case •·• ~u·;ust. i~~ 



alcoMFAR 
~ 2.1 IJH I DC• 

----------------------------------·----·--···- ----·--·----·-·---,- COftfAI 2.1 - UIIDO I'VESTft[IT PR~JJOI SElVJCES, POLAIO .. ., 

Projected Bal a nee Sheets. Production i• thoumd of Syri111 pounds 

Year _ ••• 

Told issels 

Fixed issets, net of depreciation 
Co11Struction in progress . . 
Current assets . . . . . . . 
cu•. bank ••••.••..• 
C.s• surplus, finance available . 
loss carried forward . . . . .• 
loss ......•....... 

Tot1l liabilities . 

£quity capital ..... 
Reserves, retained profit ... 
Profit . . . . . . 
Lo119 and 1eoiu1 tera debt 
Current liatilitie~ . . 
aar.k o~erdr1ft, fin~nc~ rea~:re~. 

Total d!~t . 

£quit~. \ of liibi!i~ies 

199• 

327760.JOO 

27C98l.700 
O.Oo.l 

H068.t50 
110.833 

42597.~0 

0.000 
0.000 

327WU90 

87312.500 
o.cco 

lm2.€x-
2041;c.~o 

~.OC~ 

2~.639 

1995 

379518.100 

254368.900 
24080.000 
16409.UO 

119.167 
e4540.6'0 

0.000 
0.000 

379518.100 

87312.500 
33612.800 
55651.800 

2.'.10389.~00 

25Si.25' 
:i.OOCt 

202941.~GG 

23.006 

19~6 

447509.200 

2~395.m 

0.000 
22J82.790 

Us.t'OO 
164S5'.!00 

0.000 
.UOii 

m1noo 
~iH.590 

: ' ~·: . . .1. 

1997 

567996.900 

245781.700 
0.000 

28385.290 
155.833 

293674.100 
0.000 
0.000 

567996. 900 

87.m.soo 
iS~l~o.90: 

1~~u~ 

!Jom.ooo 
4~!1.m 

e.ooo 

;~ .m 

1991 

722908. 900. 

231275.600 
0.000 

37754.500 
365.000 

453513.800 
t.000 
0.000 

;::.i:~.90G 

Ei312.5K 
~5220.100 

!9~513.700 

89698.170 
;1our;o 

O.OOG 

1Ui8 

-----------··-------------······-·················--······-········ Wlli:.R 2.1 • :.' .. ::~ ]ll'ttSTPi[NI ~ROllOHON m~ms, POUlllf• .... 

Projected Balance Sheets. Production i• : 1~:;~J~·! ~f Syria-. pound~ 

Yu; . !~~9 i~N1 :G~; ]·j~= zoo; 

Total assets nmuoo 33~802.400 9,,Gc:. l·}C !N1>2lo.CCO 1151423.0CO 
................ _ ... _ .................... ....................... .. ................. -.......... .. ....................... .. . . 

Fixed assets. n!l of der-reciation muz.ooo 2~6008.400 IHJictce 1ecw.:oo ::::~:.e~~ 

Co1strutlio1 in progress 3.COO ~.~ov UOr· ~.V~·:· 
.. ,. ... 
J .lJ .. ,• 

Curr111t assets . ms,.soo jJi5t.50C '.""C~ . ~~;~4.~CC !;754. soc . . -.. 
Cash, bank l6~. ~'·j !tS.C~·~ ·,: 

"° ~SS.COO 3LS.GOO . 
Casll surpius, finance 1vail1b?1 ::c~~z.;co ~91'74.:oo ~~Sl:.!CO 8ZilSUOO q4Si9~.4CO 

t:!! ~arri!~ f~r11a~ci 0.000 0.000 ~-~00 0.000 0.000 
~:ss 0.000 0.000 ~.ot'? ->.c:-o 0.000 

Toti) liabi !i ties 1maS.•OO 835802.400 •4w~.10? !0•~216.000 11Sl423.000 
..•...•••...... ········-······ . ....................... . ...................... .. ....................... 

f411i ty upi lll m12.soo 87312.500 !731:.~.;~ IHIZ.~% min~:· 
leserves, retained profit m79l.!60 &3!8CE.~ ~~!::: ... 94tS92.200 951798.900 

''°"' . . . . . 1*14.9~0 :0$7.n<i 1~·::~). 7~0 105206.700 105206.100 
lo119 111d 11diu1 t1r1 dlbt u:~o.e:c 0.002 ~.002 0.002 1.002 
Cur~er.! !ii!i'.:;;i!: 7104.07 1JOU17 m:.w 710Uli 110U17 
hn~ O>tdrift, ~:nanct re~ired. 0. '>Oi) 0.000 0.000 0.000 0.000 

Total debt . . 51364.430 7J04.419 7!04.419 7J~UJ9 7104.419 

Eouitr. 'of lia~ilitles 11.230 J0.447 ;.m 8.l46 1.!tl 
·················-········-·········································~-································ ................................. 



I .._ 

---------------------------------------·--------------------------- COftfiiA 2.1 - UlllDO IKVESTR[IT PRGllOTIOI SilVlCES, P'OLAllG ---

Projected Balance Sheets, Production ia lllouund of Syriu pounds 

hu _ ... 
2006 2007 2~1 

TotJl niels 11~!>62;.~~i: !JE!8!6.~0C H~iC•.UOO 1m25o.ci:e mr•~:.ooo -- ................................ .................................. .................................. __ 
----·--·------- ... ............................... ~iicelJ Ui!lS, net of depreci1tio1 mm.~'° U(~•C.4~ llCZ0&.8CO 11751.J.200 i~49.J9.600 Construction in pr09r!ss .l.COC 0.000 0.000 0.000 0.000 Cc;rrent .ISit?lS . . . .37754.5:~ -~'754.500 .37754.~ .37754.500 l17S4.500 c~~n. ~llll . . . . . . . . . .m.oo~ lli5.000 3'5.000 3'5.000 365.000 Cuh surclus, fir.ince •v•illble . 1 C6!03'. C!-O !160876.~ 12'6716.000 1416557.00I ~ 5.34!97. ooc loss c•~d!d for11u:= o.:Jt 0.'90 0.000 0.HO o.~ loss . . . . . . . . ll.~* i:.ooo 0.0'» O.HO o.ooc 

Tltd lhb!lities . !~S:i~~un m1:;i.m !4e:eo.OH 1572250.000 !6?i456.~~ ............................... ... ................................... ... .............................. 
--------------- .. .............................. :quill' t•~ihl . 57ll?.:'9 e:m.soo 8HJ2.500 87ll2.500 37!12.500 !1ese••e;, i!hi~!·1 orofit !e;:~e -·~·:~ !!6i'!~.~~~ ltc?H~.000 1372626.~~j i•i73~.i.:~ 

. ~~,f!: "I\ • .,,. -·/I 
1 ·:s.::~. ;o~ 1C~:~t..1CO 1~szci.~~o iOS:~.:~: 

. ;,J~.::. :.· 
:~a; .1: .. ~ aediu1 :~r• ~ebt C.~·:: u-;: 0.CJ~ c.c=2 ;_~~= ~urr!n: ! !•:i Ii ties 7!~•.~:; ~ ~ ~· •• ~ 7 -i34.•;7 7!~4.C "!'•-417 h!tt ~·er.Jr .tt. !ir.an:~ ;eJ•Ji ·2:3. ~. l~ .; ·:. :i:~ U~-J ~.oee ·U~~ 
~~u: ...... ....... ; ; ·::•.•!; "l':U!; m•.•1= i'!J4.•a 

\I,.. .... 

£G1;ity, ' cf J i.1t i Ii ties .. -
~-'11 5.9S2 ~.m ~-205 

: . ··: 
-----·-----------·---------------·-----------------·-·····----·····-·····--·----------·---------------·--·--·----···-·-----·-------· 



• 

• • 

• 

• 

------------------------------------------------------------------- COllFAI Z.1 · i.IJDO llYESllllill PIOllOTIOI S(IJJCES, POLAID ----

A I n a • I er I operations lwcsu1 taunby 
1511 t 

2.1 

1.1 

8.1 

1.1 

2.1 # 

tbsani ~ 111 .... 

rJ local net casM'loa 
i toreip net cuM'i{W 

1 2 4 5 6 7 8 g 11 11 12 13 14 1§ 16 
up year 

\ 



• 

• 

I 

------------------------------------------------------------------- COftfAI 2.1 - UlllDO IIYESTIEIT PlllllOJilll SEIYICES. '8LAID ---

flccw&ulatecl er I Operations 

2.8 

l.S 

1.8 

8.S 

ttaisan4 ol Ian 

rJ local net caslll'lows 
ii toreip .t cullloa 

I • .s 

l.l ______ t---____ ~--------------------.,___.., ______ ___. 

1 2 3 4 5 6 7 8 9 11 11 12 13 It·· lS 16 
tariQ ye1r 

' 



• 
... . 

- . 

, 

• 

------------------------------------------------------------------- C~All 2.1 - llrlDO IIYESTIIEIT PROllOTIOI SEHYICES, POLAID ----· 

Sensitivity ot IRR 

61 · .. . .. 

lnteJ'n1l Nte of retun 

····· ... 

- -- ~·~·:·=·~······················· --.~- ... 

28 

I 

28 -

-58 

-. .,. ,.. 
. . .. ~ .. ~ . ~. :7 .. ::: . ::-.. ::: . '.':' .. ::-.. ::" .. '.".': . ::-.. ::" .. :-:: . : 

..... - - .:,;·::., ..... 

_ sales prlce(s) 
__ opel'atint cost<sl 
.... initial invest.mt 

-31 -1.8 -11 I 11 . . ?.I 31 411 
MPlatlon la :< 



' 

... 
• 

.. 

. 

• 

. 
• 

.COMFAif ~- 2.1 LINIOO 

------------------------------------------------------------------- ClllfAI 2.1 - UIIDO llYESTKEIT PROllOTIOI SERYICES, PalJllD ··-· 

realc Even a.art excl. finance lwscus Founby - 1511 t 

3.8 

z.s 

2.8 

1.5 

1.8 

8.5 

8.8 
I 

tJmusan4 ot Ian nds for Sil In 

_ a11111al sales 
- - total coda 
.... I ixe4 costs 
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18 21 31 41 .. 58 61.-11 II gs .. 
capacity 1tlllutlon C:d 
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------------------------------------------------------------------- COllFAI 2.~ - lllDO llY£STft£1T PROllOTIOI S£lYJC£S 1 POL.AID ----· 
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78 
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58 

48 

31 

1.8 

11 

• 

llet Prof it I Tot.I Sales 
Ntlo ia (X) 

.············ \ .·· . . ··· .. ... 
. ·· ... 

, 
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, .·· I 

I 
/ 

/ 

I 
, 

variation or production costa 

_ Nse case 
+- 18 JC 

.... +- 38 :< 
··- +- 58 :< 
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up year 
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48 

28 

l8 
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•t Prof It I Total Sales 
ntlo In <x> 

, ........ . ,· .. ··· ....... ~ 
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,, .. ·. I' . ·····. , .. , 

uariatlOI ot sales prices 

_ Ns8 case 

--f- 18 x 
.... +-28:c 
··- f- 38 x 

. . / .... \ . 
, .···/ / . . :_ , .. _._.---·-·-·-·-·-·-·-·-·-·-··-·-·-·-·-·-·-·-·· 
.. I' / : : . ~ . ... . ": \ · ......................................................................................... . 

. I '. \ 
/ .··· /. \···.\ ----------------------

/ . . . 
/ ..... . / ,_:: \ 

, .: I \··.\ ------------------.. ~ - - -

, 

. : I 

I 

I 

' : . 
\ : .... ····· ··········· .................. ························· ......................... . 

\ 

~~-~--·-·~·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

... L.1 _ 2 
IStart up 

3 4 s 6 7 8 9 18 11 12 13 14 15 
year 
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------------------------------------------------------------------- COllfAR 2.1 - UllIDO IIYESTNEIT PROltOTIOll SERVICES, POLlllD -----

• 
71 

68 

58 

21 

llet Cashflc. I Total Sales 
ratio In <x> 

' 

~·-·"""· ..... ... 

' . . . . . . . I ' ·.: . 
·,I 
. - use case 

-- +- 18 j( 

.... +-JI;( 
··- +- 58 j( 

variation ot opentbw costa 

.. 
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\ ..... _._ 
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1 2 3 4 5 ' 7 8 g 18 11 12 13 14 15 
tart up year 
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------------------------------------------------------------------- COllFAR 2.1 · UllIDO IMYESTREIT PROllOTIOll SEAYICES, POLAI~ ·-· 
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58 

48 

28 
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llet Cashtlow I Total Sales 
ratio in <:d 
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------------------------------------------------------------------- COftfAl 2.1 - lllIDO JIYESTftflT PRO"OTIOI SERVICES, POLAID 

Total Sales I Proiuctfon Costa 
r'5 thousand ot ~ ian pounds 

0 local sales 
II toreip sales 

3.8 rJ local costs 
El foreign costs 

2.5 

Jwscua Foundry 
. ism t 

,., 2.8 
... 

1.5 

1.8 

8:s 

8.8 • . .i 2 , 3 4 5 6 7 8 g 18 11 · .. 12 

' "j e I I' 

.. 
• 
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Table 1 

Tables 2-15 

Appendix 1 

RESULTS 

OF MARKETING STUDIES 

/iron castings/ 

Estimated demand of castings 

as per the study of 1967 

Demand of castings estimated by 

some major Syrian in 1991. 

/Results compiled by HpH S.A. -

UNIOO Ex;>erts Team, llay 1991/ 
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1. 

2. 

3. 

"' 4. 

5. 

6. 

7. 

8. 

9. 

10. 

-

11. 

12. 

13. 

Sl.JMMARY OF EST Il4A TED Dll!A.ND 

(lnsed on App. A A!). 

Type of Castings (Tone) 
Produot Description Gray Mn.lleablel Cast 

iron iron Steel 

Cqntrit'ugal. pipes 3,500 - -
Pipe ti ttinge (over 5 om. din.) 750 - --
Soil pipe fittings 300 - -
Drait.llge acce6aoriea 300 - -
Dl'ainnge gates & Yalvea 100 - -
Sanitary fittings 500 50 -

n ft (enameled) 200 - -
Pipe fittings (under 5cm.dia.) - 350 -
Power tmnsmiesio:i. 25 - -
Badia tors 550 - -
Ha.nd oporated m/c. tools 

- Meat mincers ~,000 Noe. - - 10 

- Hand pumps 3)000 " 7~ - -
- Viaes 1,600 " - - JO 
:_ J.nvila 600 ft - - 35 

Jobbing worka . 550 100 25 

Motors, to.n.e & ventilators 15C - -
- Totnl oaated produota 1,ooc 500 100 

Steol 1Jl8ota - - 6,400 

:_ Toto.l annual production 1,cxx 500 6,500 

TABU: 1 

Total 
Produot 
(Tona) 

3,500 

750 

)00 

300 

100 

550 

200 

350 

25 

550 

10 

75 
JO 
35 

675 

150 

7,600 

6,400 

14,000 

"nlis table is taken from a study prepared by Su dhans S.Polit,UN industrial 

engineer and others 18 Feb. 1Y67 • 

o11:.J,' 
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Table (2) 

- 1 -• . 
' 

Annual Coneumption for : Agricultural Mechan1••t1on 

Of ~ Stael and ca•t iron caet.1n9a 

Material Appro. Appro. unit.?'ric• Quantity Annua'.L 
Remark• 

No. ...... of pJ.ece Caet ircft . 0&8t'. 9teel W.19ht(KG) Di.Mnaion• (MM) 1n s.P. or 
foreian cur .. (PU ) re~.Qty 

1 T¥uck chain plat• c.steel 25 560x350x50 2000 1000 25 

2 Teuck che.11\ piece c.ateet 8 >..g 300x120 3000 2000 16 

3 Chain pin c.ateel 3 250x'625 1500 2000 6 

4 Cha 1n b\lahin9 • 2 200x40 100 2000 4 

c;hain pulley 
. 

s 9rey iron 40 - 25000 150 6 . 
-- -- -

6 'IWD-•trand chain - so - 30000 200 10 

pW.l:n . 
i 7 Upper chain pulley • 25 - 25000 100 2.5 

: 8 scarifier C.•teel 300 80th • len9 . 1 SO 800000 10 . 3 

I 
: 9 Scarifier'• tip• c.ateel 60 JOOx80xSOO 35000 30 2 
I 

10 Scarifier'• teeth c.ateel 70 300x100 4000 1000 70 

. . 
S\Ab. 'l'Ota l 

126 Ca•t ateel 

16 .s· Ca•t Iron. 

- . 
• . . . . • . 



- 2 -
' 

Annual Consumption for : Agricult1:ral Mechanisation 

Of The Steel and cast iron cast~g• 

Material Appro. Appro. Unit.Pric• Quantity Annual I h11&rku 

No.I .._ of piece I caat 1ron·j · C&at stHl W.19ht (XG) Dimensions (MM) in s.P. or 
(PU) nq.Qty 

for• ian cur .. 

11 I Adapter c.steel 1 (15 20 x 150 1000 1000 1 

12 I scarifier' a cov.r C.Steel 10 len9th 400 2000 150 1.5 

13 i hmlP fan grey iron 3 (IJ 200 3CJO 6 0.018 

14 I Jl\&llp flange • 6 (15 250 300 15 0.09 

15 I P\llley • 2 - 40 (15 100 - 500 500 - 20000 150 3 
. 

16 I ''Chain linking part c.steel 40 20x60x30 20 000 5 0.2 . 
17 I 'l'Kuck cbain -1 • 15 - - s ().075 

18 •FOCk•t c.ateel 4 - 20 - - 600 6 

19 I Auto plow diec • 10 (IJ200 - so o.s 

20 I Auto plow wheel • 20 (IJ400 . 20 0.4 

SW>.Total 
134.7T. I Ca•t ateel 

22.7T. I Ca•t iron 

~ 



• 
' 

No.I H&M of piece 

~· 21 Barveater 1-'U't• 

22 Spare parta 

23 Sweeper ar.aa 

24 Plov blade'• armea 

25 Tipa 

26 L1.nk1n9 piecea • 

27 Plan;ea 

28 PW.ley 

29 Gear a 

Sub.TotAl 

• 
Annual Con•umption tor :Agricultural Mechaniaation 

Ot The Steel and caat iron caat1n9a 

Material I Appro. j Appro. 
Caat iro~I · Ca9t steel Weiqht(KGl Dimenaiona(MH) 

Unit.Price 
in S.P. or 

foreicm cur •. 
c.ateel 

C.ateel 13 6SOxlOOx60 I ses 
C.•teel 5 - 13 

c.ateel 20 -45 

c.ateel 800 

C.•teel s 200x150x1SO I 225. 

qrey iron 2 - 10 ~ 400 - 600 

• 2 - 57 200 - 2000 

C.•teel 1. 5- l.0 f6160x30 -f6250 

' 

.. 

- l -

Quantity I Annual I Reurlrn 
( PIS ) nq.Qty 

-
1 

346 4.S 

50 0.5 

116 l.5 

23 18 

400 2 

130 -1. J 

140 5.6 

260 2.5 

166. 7 I caat ateel 

29.7 Ca•t iron 



• 

0.1 N.... of piec:e 

o I Chains 

Dryer apiral 

2 Bou8in9 

l cylinder pulley 

4 I Meacilleneous 

Total 

Annual Conau.mption for : Agricultural Mechaniaation 

Of Th• Steel and caat iron castl.l'lga 

Material I Appro. I Appro. I Unit.Price 
f--Caat iron·! ·Cast. 9tHl Wei9ht(XG) D.imena1ona(HM) in S.P. or I. toreicm cur •. 

C.steel 20 - 70 - -
c.steel 30 - 50 (2l 50 - 80 -

L 5000-12000 

l9rey iron 3 

I • 40 - 60 al 45 L 50 
~ 45 L200 

I I c.~teel I - I - I - I 

• 

• 4 -

Quantity I Annual 1 Remarku 
( PIS ) req.Qty 

45 2.25 

60 2.4 

15(1 I : .45 
40 

- I 1 

172.35 ICaat Jteel 

32.15 ICaat iron 

Ton • 



.) 

No. 11.- ot pi~ 

Cooler Pla~e I 

2 I Furnacfl Plate I 

3 I Crusher Ball 

4 Crueher Ball 

s Standard - Step• 

Tower 

1Un9• 

Gear• 

I Pulley• 

'l'C'l'AL 

' 

Table ( )) 

Annual Con•WDpt1on tor I CEMENT COMPANY 
• Of Th• Steel and caat iron caat1n9• 

Appro. I A'1pro. 
W.19ht(KG) Dimene1one(191) 

Material 
Caat ironl C.et 9tH 

I all. Steel I 50 I 300X400X35 

I all. St:eel I 90 I 500X300X30 

• • (0.) - 3) 
,, (60 - 90) 

• • (0.06-0.5) fl (25-50) 

Alloyed 47-118KG 400X440 -
Steel 737X440 

• 90 - 220 

• 10 

I . I 
160 - 250 

10 

Un1t.Pr1c• 
1n 8.P. or 

for•1cm cu.r •. 

QuanUty ANaual 
l~k• 

(PU) req.'l'on 

10 000 500 

1 &•12 100 

700 000 1 000 
I I .. 

000 000 500 

100 7,5 

2 000 270 

100 1 

20 I 4 

so o.s 

2383 Toni Steel 



---~-

... . - . . 
,....- GENERAL ESTABLISHMENT OF Chemical Industl'iul:l. , 

- \ 

Annual Conaumption tor : 

Of Th• Steel and ca1t iron caatin9a . 
Material Appro. /\ppro. Unit.Pr.le• Quantity Annual Rel.ark• ,p. _..._. of piece Caat iron . C.et •t••l Wei9ht(KG) D1.menaiona (MM) in s.P. or 

foreicm cur .. ( PIS ) req.ton 

Pump coupl inq . x grey 180 1150 1150 so 9 

Pump •••l• x grey 20 95 300 6 

Engine base cover C.Steel 200 1760 so 10 

Vil>ratora'arm grey 50 750 60 3 

Ingine support 9rey 25 so 200 s 
I Val\•e cover grey 20 240 250 5 

Gears C.Steel S-125 3700 500 2S 

I Cooling System grey 150-250 1120 ·. 20 4 

B&H nlat& 

' PwDp houaing grey 170-300 247S 20 5 
--------· 

SUB.'l'O'l'AL JS T ca1t Steel 

37 T Ca1t Iron. 

' 
. . . • • . . • . . 

• 
---



GENERAL SSTABLISHMINT or CHEMICAi. INDUSTRIES 

Annual Conaumption for 1 

• Of Th• Steel and caat iron caatinga 

Material / Appro. I Appro. Unit.Pricu Quant1ty AMual I Re•rk• No.I ll&9e of piece I Caat iron·I · Caat. steel W.ight (KG) Oiaa.naiona (tOI) in S .P. O'C' 
( PU ) req.ton 

10 I In91ne Cover I I I I 
I foroian cur .. 

c.Steel 100-175 I 7 I 1 3950 
for litter 

11 Rubber die-Casting' grey 25-75 560 20 1 

2 Pwlp axe bou .. i.ng grey 30-50 1600 250 10.5 

3 Rubber die-casting grey 25-50 1200 50 2 

for poiler 4'a.na . 

4 Gear box body grey 100-200 1640 ' 10 

I 1.5 

5 Arm C'f lifting c.steel 25-100 560 25 1 
machine 

6 I Oil container,s grey 10-50 - 100 

Cover. 

SUb.Total. 

56 T Cast Iron 

' 
• 

' 



/. .J 
GENERAL ESTABLISHMENT OF CllEMICAL INDUSTRIES • 

' . 
I 

' I 
)t 

Annua:. C:onaumpt!on for : PP.RTI LI?.l::R FACTORY 
I . 

Ot The Steel and caet iron caatin9a 

Material Appro. Appro. Unit.Pric• tuant1ty Annual 
R•marka k>. ..._ of piece Caet iron · Caet •teel Weight (KG) Dimenaiona (MM) 1n. or 

( PBS ) r•q.ton ~ tore ion cur •. ' ... 
' 

l Pu.mp Impellers All. Steel 2 - 25 100 1. 5 

t? Pwnp Bodi•• - 10 - so so 2 

~ BocU•• Covers - s - 30 50 1 

• Sleeves, Bus he a - 0.2 - 5 500 1. 5 I 

~ Bearing Bodies - 2 - 10 120 l 

" CoupU.ng• - 2 - 20 200 2 . . 

,, ., 
SUB• TOrAL 46 :ron Caet Steel 

56 .. - n'or\' 

. . • . . . . • • . .. 



-~ GENERAL ESTABLISUMEN'l' 01" CH~MICAL INDUSTRIES . 

Annual conaumption for 1 FERTILIZER FACTORY .. 
o~ 'l'he Steel and cast iron caatin9• 

Material Apa::o. Appro. Unit.Price Quanc1ty Annual 
ltUIU'k• 

~o. Name of piece Caat iron ·Cast •teel We19ht(KG) 01.menaiona (MM) in s.P. or ( PIS ) req.t:on 
foreicm cur •. 

1 Pwnp Impellt!rS Grey Cast 2 - 2S ¢ 1 so - 400 100 - 50000 150 2 
Iron 

2 Pump Bodies • • 10 - so ¢ 200 - 700 5000 - 60000 75 2.5 

3 Bodies Covt:rs - - s - 30 f/> 20C - 700 5000 so 1 

4 Sleeves , Bushes .. • 0.2- 5 

"' 
70 - 150 100 - 1000 500 1.5 

s aeu:in9 Bodies. • - 2 - 10 tP 100 - 300 1000 - 25000 150 1 

6 Couplin9s - - 2 - 20 ~ so·- 300 500 - 20000 
. 

200 2 
' 

7 Wheel• - Toothed - - 20 kg ¢ 80 - 300 500 - 20000 200 4 
wheel 2 ·- 40 ~ 150 - 700 SCIO - 20000 500 10 

a El. Motors Covers - - Thickner 30 -

+ Fans 
200 

-
4.6 T Caat Steel 

TOTAL oo ri Caat Iron 

- - - -

• 

' . . . . . . • • ' . • • 
-- ------



'l'uble ( 5) . 

' 
Annual COn•umption tor : 1~ood indu atr iea 

Of The Steel and caat iron caatin9• . 
I Material Appro. Appro. unit.Price Quantity Annual 

Remark• 
No. N... of piece Caat iron Cewt stee-i Wei9ht (KG) Oimenaiona (Hl:I) 1n S.P. or 

( PES ) req.Ton 
foreian cur .. ! 

1 To111ato amaah1n9 Ca•t.Iron -- 3-15 100x300 (I} 1500 50 0.5 

machine parts. 

2 Cou~.plin9 • -- 5-15 120x250 (I} 2000 so 0.5 

3 ToDWlto'ssmashing .. -- 1-5 80 - 250 8000 110 o.s 
tools 

4 Gears.: • -- 2-40 80x ~00 t;6 9000 100 2.5 

s Cover a • -- 2-25 x 350 ~ 2000 40 o.s 

6 'Daethed Wheel • -- 2-35 <,aJOO 3000 '150 3 
. 

7 ~sterilization . -- S0-150 "1000 7000 100 10 

COntainer's:cbveree 
2 

8 OUt -let COV<'rS • -- S-25 (/} 200 1200 30 o.s 
of Vapour 

9 Various Gears • -- ' 1-15 t;6 100-500 2000-10 000 100 1 

10 l'lan99a • -- 1-50 (/} 100-1~·00 300- 1000 120 3 

Total 22 T Cast Iron 
I 
I 

' 
. . . . . . . . . 

----



'1'<lU.l.1:! llc.>J 
' 

GEOLOGICAL ESTABLIStlMENT - 1 -,,. -- ' 
Annual Conaum~tion for 1 

Ot Th• Steel and caat iron caatin9a 

Material I Appro. I Appro. Unit.Price Quant1.ty Annual I Rema.rk11 
Ho.I 111... of piece I Cut iron-I · Ct8t .teel Weiqht (KG) Di.menaion1 (MN) in s.P. or 

. ( PU ) reg.Qty 
fore1i!! CNr .. 

1 I t>r1v1n9 geai: x 100 1~ 2.7 

2 I Buahin9 x 25 20 0.7 

3 I Spacer bush x 14 48 0.7 

4 I ~eara x 26 so 1,3 

s Bandle shifter x 40 12 o.s 
. 

6 I Fork x 62 72 4.5 . 
7 Bearin<J cap x 70 so 3.5 

8 I Guide x 30' 16 o.s 

9 Cylinde:- x 100 25 2.5 

10 Socket x 32 50 1.6 

11 Cover. x 80 50 4 

12 Spacer x 12 25 0.30 

13 I Clutch twira disc x 200 48 9.6 

Sub.Total. I 12TC .St. 18.S TC.'l\ 

' 



- ' -
" GEOLOGICAL l::S'l'/\BLISHM.ENT - ., .. 

·Annual Consumption for : 

oi Th~ Steel and cast iron caat1n91 

Material Appro. Appro. Unit.Price Quantity Annual Ramarku 
No. Name of piece Cast iron· · Cast 11teel Waight(l<.Gl 01.mensi ons (MM) in S.P. or 

( PIS ) req.Qty foraian cur •. 

14 Driving for pump x 100 ·. 12 1.2 

lS Driving plate x 30 120 3.6 

16 Center plate x 50 24 1.2 

17 G\.·ara x 130 15 2 

18 Sall bearing houai.J ig. x 25 120 3 

19 Cone x 140 25 3.5 

20 Cylinder block x 175 12 2 .. 1 . 
21 Gear a x 20 25 0.5 

• '1 

22 Pro tee ted ball x 15 432 6.4 
thllust bearing -

23 Pick set for digger ii, x 250 720 180 

----------------------------- ------------ ----------- -------------- -------------------------- -------..,.j -··-- .. --·-------201T Cast Steel 
Total. 33T Cast Iron 

I I 



'l'ablc ( I 1 

' 
Annual coneu.mpt1on for . KASSIOUN Co . 

Of Th• Steel an4 cast iron cast1n9a -
Material 1 Appro. Appro. Unit.Price Quant1.ty Annual 

Remark• 
No. a... of piece Cast iron- · Ce.at steel Wei9ht (KG) Dimensions (MN) in S.P. or ( PES ) req.Ton 

foreian cur •. 

1 Inspection Cover Grey Cast 180 800 x 800 9 000 1 800 324 

RounC! or square Iron 

2 Flat Gratin<J Ductile 7"I c:;•;o x !"..OO 3 500 l 200 92 
Cast Iron 

3 Mould for tile or • 34 400 x 400 3 000 300 10 

I concrete Blocks 

I 4 Baled for Grade~ Special 20 - 50 Various 7 200 600 21 -or Buldozer Steel ·. 

s teeth for Traxca • 25 - 50 • 16 000 900 36 
vator,s 'Bask:et: . 
or similar 

6 Crushing Plate - ·J 50 .. 32 000 120 18 

for Crushers 

TOTAL 426 Ton Cast Iron 

65 • steel 

' 
. . . . . . . • . • 

- -



No. Name of piece 

1 R&il• for.marble 
cutting machine 

2 Bushing 

3 Bearwg cap 

4 Gears 

5 Wheel 

6 Gear box 

7 Grinding disc 

8 Flanges 

9 Pully 

Total: 

Material 

·rab le (U) 

Annual Consumption for : Marble Factory 

Of Tho Steel and cast iron castir.gs 
·-

Appro. Appro. Unit.Price 
Cast iron· ·Cast steel Weight(KG) Dimensions (MM) in S.P. or 

foreign cur •. 

- x 60 945x95x95 

x - 5 al 110-1·10 -

x - 5 - -
x - 5 - 100 (21100-500 -
x . - 100 - 350 (2160-600 -

x - -
x - 5 al 120 -
x ·- 3 - 20 (21100-300 -
x - 20 - 50 -

I I 

• • 

Quantity 

( PES ) 

so 

300 

100 

300 

200 

so 
' 

100 

100 

50 

Annual 

req.Qty 

3 Ton 

1.STon 

0.5Ton 

1.STon 

5 Ton 

. 
O.STon 

1.STon 

2 Ton 

3 
9.5 

Remaxku 

Ca•t steel 
Cast Iron . 



Table(9) 

•' 
(M. A. T. A) COMPANY 

' 
. Annual Conaumption for : VEHICILE,S ENC.lNE REPAIR~NG SECTION 

• 
Of The Steel and cast iron caatinga . 

-
Material Appro. Appro. Unit.Price Quant1ty Annual Re.mad.a -

No. Name of piece Caat iron · Cawt steel Weight (KG) Dimenaiona (MM) in s.P. or 
( PES ) req.Ton foreian cur •. 

1 Mixer Pully Grey Iron 20 " 300 4 000 250 5 I Thick 100 
I . 
! 2 Crane Pully - - 10 , 500 4 500 500 5 I 

60 I • 
i 3 Mixer Axes c. Steel 30 f/J 200 6 000 175 5.5 I 
i L. 400 
j 

4 Sprocket - 50 2C..O 2 000 300 15 

5 Pistol).and CyH.nde1 - - 4 4...t IJ 95 200 1 500 6 

6 Balancing Wheel - 10 c..t tP 400 3 000 300 3 

I 
7 Crank Shaft S.G.Iron - 70 •J. 30 ·- 100 15000-50000 600 36 

30 •/. 

I 
I 
l 

TOTAL 27 Ton Caat Iron 

48.5 - Caat Steal 

. -

' 
. . . - . . . . . . 

' - -- -



' 

No. Name of piece 

1 Gears 

-
-

2 Pully 

l Pully 

4 Coupling 

s Fu.mace hole cone 

6 Control hole cone 

7 Pueher ••• 

8 Melted metal guidt 

9 Mixer speral 

10 Different castin9 
·' for crusher factoi IY. 
!l 

11 Pully 

SW>.Total 

Table ( 10) 

·Annual Conaumption tor : Mili-House 

Of Th• Steel and cast iron caatin9s 

Material Appro. Appro. 
cast iron Cast steel Wei9ht (KG) Dimensions (MM) 

x 110 1200x300 

x 100 1000x300 

x 85 900x20 

x 60 1200x300 

x 45 3S0xl00 

x 10 350x300 

x 10 -
x 25 -

x 15 -
x 5 -
x 20 -

x 5-50 -
x 2 </J 200 

I 

... 

Unit.Price Quantity 
in S.P. or 

( PES ) 
fore icm r.ur •. 

3 

2 

1 

3 

12 

7 

10 

10 

10 

10 

20 

100 

250 

.. 

- 1 -

Arinual Remark:• 
r~s·Oty 

330 

200 

595 

180 

540 

70 

100 

250 

150 

so 

400 

3000 

s·oo 

3415 k9 Cast Staal 
250 K9 cast Iron 

.t 



No. N... of piece 

12 cylinder pully 

13 Cylinder die 

14 Gear• 

lS Crusher plate 

16 • 

17 Cool 1nq blade 

18 Gear• 

19 Speral' s blade 

20 . .speral ~lade hold• 

21 Injection blade 

22 lrO ection blac!es 
-holder. 

23 Pully 

24 Syfon 

S\lb.Total 

Annual Consumpt.ion for : Mili house 

Of The Staal and cast iron castin9• 

Material Appro. Appro. 
Ca•t iron ·Cast steal Wei9ht(KG) Di.Jllensions(MM) 

x 10 ~ 200 

x 250 ~500x1200 

x 50 ~400x100 

x 80 400x250x120 

x 40 200x250x120 

x 16 200x200x30 

x x 0.3-100 -
x 12 -

x - 100 -

x 15 

x 85 -

x 32 ~ 300 

x 
I 

8 c;IS4 "- QS6" 

~ 

Unit.Price Quantity 
in s.P. or ( PES ) foreian cur •. 

6 

6 

6 

200 

150 

100 . 
500 

150 

10 

200 

- 10 

3150 22 

750 25 

- 2 -

Annual R.amar>tu 
r\<J,;Qty 

60 

1500 

300 

1600 

6000 

1600 

25000 

1800 

1000 

3000 

850 

700 

200 

43700K9 Cast Stee\ 
29000Kg Cast Iron. 
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Annual Consumption for Mili House 

Of The Steel and cast iron caatinqa 

I Material Unit.Price Annual 

I No. 

Appro. Appro. Quantity Remarku 
Name of piece Ca•t iron· <:ast ateel Wei9ht(KG) Dimenaiona (HM) in S.P. or 

( PU ) re<\;gty tore1an cur •. 

25 Wheel x 18 Qi400 1800 100 1800 

26 Cover x 80 ~00x600 5384 120 9600 

27 Gear• x 80 (a 1200 8000 18 1440 

28 Cylindei.· busher x 12 ~ 100 120 30 360 

----------------- ----------- ~------------ -----------
._ ______________ 

-------------· ------------~-------· --------------
. '43700 K~ 

Sub. Total 
•43.7T Cast Steel . 

. 41200K9 
•41.2T Cast Iron • 

• 

I 

• 



• 
- 4 -

' Annual Conawaption for : Milli House 
• 

Ot 'l'h• Steel and caat iron caat1n9• -
Material Appro. Appro. Unit.hie• Quant1ty Annual 

Remark• No. Ma. of piece Caat irorr ·can •te•l We19ht(KG) Dimenaion1 (MH) in S.P. or : 
( PIS ) req.Qty foreian cur .. Ton. 

1 'l'ranaport1J\9 Wheel 9rey 32 l,J (:.!00-350) 3150 22 0.7 

2 Trolley Wheel x 18 gl 40 1800 100 1.8 
3 Trolley Wheel x 40 gl 400 4000 150 6 

4 Plate x 00 600 x 600 5384 120 9.6 
5 Gear x BO <ii 1200 8000 100 8 

6 Cover x 1 :> <lS 100 120 85 1 . 
7 Siphon x 8 <lS 4" - <116" 750 25 0.2 

$\lb.Total 43.7 T caat Steel 

60.5 T caat Iron. 
-

. . . 
• . . • • . • ·---



, 
• - s -. 

' Annual COl\aW1ption for 1 MIL? HOUSE . . 
Of Th• Steel and ca•t iron ca•t1n9• 

Material Appro. Appro. ' Unit.Price Quantity Annual 
Jlemark• Mo. ..._ of piece Ca•t iron- · oaet et••l W.i9ht (KG) Dimension•(,..) in S.P. or 

.. (PU ) req.'roft foreian cur •. 

I Balancin9 Block Grey 2 700 54 000. 29 78.l 
.! Cranlc Shaft S.G Iro :=. Steel 2 500 so 000 10 25 

20% 180'• 
3 Riqar• • so - 300 1000 - 6000 250 so 
4 Gear-Box • so 200 10 
') Pipe• • so 1 000 50 
I) Gears • c. ~teel 15 - 80 200 8 
7 Different Grey Iron 10 - 20 . 333J 50 

Part• of Spar•• 

32 
. !I Tranaportin9 Grey Iron 80 2.5 

Wheel .. 

- -

71. 7 Ton Ca•t Steel 

TOTAL 314.3 Ton Grey Iron 

. 

. . . . I • • . . 
• 

---



Table 11 ~ ' -
Annual COn•wiaption for : port Company. 

Of Th• St.eel and .ca•t iron ca•t1n9• . 
1 Material Appro. Appro. un1t.Pr1c• Quianthy Annual a.mark• 

:110. Ma- of piece Ca•t. iron · Caet et.eel Wei9ht (KG) Dimenaion• (MM) in 8.P. or 
( PSS ) l;ft&~Y foreinn C\Lr •. 

l P\Ul•Y• 9rey iron 2 - 20 100 - 400 150 0.5 

! Gear• S.G ironSO\ Steel SO\ 1 - 60 100 - 500 200 10 5 

' Coupl1n9• 9rey i:con - 2 - 10 60 - 300 150 1 

. Crank ehaft SG ironSO\ C.Steel SO\ 50 150 5 2.5 I 

s Part a 9rey 1ron70• 3 2 

i 

u Cyl1ndera x 5 (JI 60 - 100 200 1 

7 Mechni•mes x x SO\ o.s - 20 - - 2 1 

a Chain - x 
" 

1 

9 IU•cellaneoua x SO\ x SO\ 10 s 

I 

Total: 
15 T. Caat StHl 

15.ST. Ca1t Iron. 

' 
. . . . . . . . • • 

---- -



''"'. .. ' ... 
Table 12 ~I, 

Annual Consumption for : RAIL WAYS ASSOCIATION 

Of 'n\e Steel and ca•t iron ca••.in9• ,-
Annual I 

Material Appro. Appro. Unit.Price nuantity Remark• 
No. N... of p!ece caat iron C~at •teel Weight(KC:) Dimensior.a (HM) in S.P. or 

(J'ES) req.Ton 
toreian C'llr. 

1 Brake Shoes qrey 14 - 500 43 000 600 

2 • - • 8 280 50 000 400 

) Piston Crown Special . 'ateel 20 500 ,, 500 10 

4 Fastener c. I Steel 8 25 ,, 3 100 25 

5 Te~ed Wheel c. I Steel (0. 45C) 150 2 250 • 100 15 

6 T".ll'bine Blades Alloyed Steel 0.4 100 • 2 500 1 

. 

·. 
TOl'AL 51 Ton Caat Steel 

. 1000. Cast Iron 

.. 
"' . 

""' . . . . . . 
---- --



...... , &J.&. \J \ • .~ I 

• 
GENERAL ESTABLISHMENT OF PETROL Table 1~ 

Annual Conaumption for : REFINERY - --
Of The Steel and cast iron caatin9a 

Materiel Appro. Appro. I Unit.Price Quant1ty Annual Remark• - Caat iron · <::aet .teel I Wei9ht (KG) Dimenaiona(HH) in S.P. or No. N... of piece ( PU ) req.rron 
fore ian cur •. , .. "' 

\ Gate~alve 
flanaed end. 

Cast . .&rqn 7 - 240 0. ';) - 12 450 90 

... ·~ 
2 Glot'e Valve • 7 - 240 0.5 - 12 900 180 

flan~ed end .• •. 
3 Flanoes C. Steel 0.906-36.24 0.5 - 12 6 500 130 .. •. 
4 Elbows • 0.072-35.96 0.5 - 12 5 650 2.5 

~ .. 
5 r.edu~ers - 0.181-6.79 1 - B 625 2.5 

6 Teea (T) • 0.2B -11.32 
.. - 6 1 37!) 2.5 

7 Straight • 0.28 -11.32 
~ ~ 6 1 375 2.5 

8 
·, ' Ca pa • 0.11 -2.91 1 - 6 200 l. !> .. " 9 Gate valve • 7 - ·240 o.s - 12 450 90 

flanqed end 
\ • 

10 Gl~e valve • 7 - 240 0.5 - 12 450 90 
flanged end 

432 T Caat Steel 

SW>. TO'l'AL 270 T CaJt Iron 

• • • 



GINERAL ESTABLISHMENT OF PETROL Refinery 

~~nual Conaumption for : 

Of ~"°'e Steel and caat iron caatinga 

Material Appro. I Appro. Unit.Price Quantity Annual 
Remark• No. N... of piece Caat iron· ·Cast eteel Weight(KG) Dimenaiona(MM) in S.P. or 

( PU ) reql'on fore ian cur •. 
I 

I 
11 Ot:hers 

- Impellers C.Steel 1-25 500 5 

- Dif fuaers • 5-100 so 2.5 

- C&aing of pumps • 50-250 150 20.5 

- Gear Boxes .. 40-200 10 1 

- Linners • 10-60 150 6 

- Blades of air • 1-50 100 4 
fan. 

Total 471 T Cast steel 

270 T Cast Iron 

• 



TQJJl.\:: \ l•I) 

Annual Con1umpt1on tor : SUGAR ESTABLISHMENT 

Of The Steel apd caat iron caatin91 

-;-
I Material Appro. Appro. Unit.Price Quantity Annual 

Remark• 
No. a... of piece Cut iron · Cast steel W.19ht(KG) Di.JDenaion• (191) in S.P. or 

( PU ) req.Ton 
foreian cur. 

1 Geara C. Steel 400 2 000 150 per/.kg 50 20 

2 Oil Extraction • 500 2 000 150 Per/ kg so 25 
Machine Parts 

3 Cupling Gray Iron 10 100 120 Per/ kg 200 2 

4 (V) Belt Pully - - 25 300 120 - - 100 2.5 

s Varieua Piece• - "" 10 120 - - 500 s 

6 Air Compressor • - 5 - 25 · 1 000 120 • • 60 l 
Parts 

7 Vacuam Puinp - - 300 650 120 - - 1S 1. s 
Cylinder 

8 Wheels - - 70 700 120 • - 100 7 

9 Filter,s Head - • 600 1 000 10 6 

10 Bearing Bodies • • so 120 • • 100 5 

TOrAL 45 Ton Steel 
33 • Cast Iron 

' 

.. 



No. NAM of piece 

.... 
1 Brake drum for 

2f: rear wheel 

Brake drum for 
. front wheel • 

3 Fly wheel . . 
4 Clutch preaain9 ple lte 

5 Cylinder 

6 Flan9e 

7 Gear a 

8 Sprocket wheel 

9 Heacillaneous 

Total 

-

Table ( 15) 

·Annual Consumption for : Transport Eatabliahment 

Of Th• St••l and cast iron caatin;a. 

Material Appro. Appro. Unit.Price 
Caat iron· ·Cast tree•l Wei9ht(KG) Di.menaiona (MK) in s.P. or 

fore ion cw:" •. 

x 50 (II 470 

x 3B (6 450 

x 35 (II 48'\ 

x 17 (II 390 

x 5 (II 135 

x 1-5 (11150-300 . 
- x 0.5 - 20 gl 50-300 

x 10 - so (ll 100-4CO 

I 

• • 

Quantity Annual 
Remarku 

( PES ) ~ ... ~Qty 

1500 90 

1000 38 

1000 35 

1000 17 

1200 6 

1000 4 
. 

1500 15 

500 15 

190 T Cast Steel 

30 T Cast Iron. 
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OUT-LDIES FOR DESIGNINY 

Pf LOI' FOUNDRY LABORATORIJs 

/SpeciCication oC Equipment 

'Devices and Accessories/ 

Appendix 2 
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Claaa1Cication oC Counclry-laboratoriea accordinc to their f'unction 

. .... 

t": 
ao ~ I .... 

0 Type of foundry, ·capacity, type of ce.e t c ~ "' c 
..... ..... ..... Cl> (J 0 
~ 

... 
~ 

CIS cu . .... . .... 
<tl material and other data Cl> (J ..... e ... 
c: Cl ........ "° IV 

Cl> "' 
ao 

E--< ..... ~ ~ c .&: IV '• ..... ..... u .... "' ..... "O ~ J: c. ... If' C/l ~ (J ~ .... ... 
Ill cu ~ cu cu 

Cl (/) x z ::. II) 0.. •. 

Fl Small foundry producing gray iron castings Sl x x x x x 
and non-ferrous metals up to 1000 m.t/year 

F2 
Medium-size foundry producina aray, and 
malleable iron or steel castings up to S2 Gl x x x x 
3000 m.t/year 

F3 Large foundry producing ferrous metal castings, 
more than 3000 m. ti year · ... . . $2 - L..-· 

G2 T M x x 

Pilot regional foundry with complete testing 
PR facilities to assist other foundries in solving S3 G3 T M c SP 

problems of technology design quality, materials 
and training programmes 

·-- ............. 

.. • 
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CAPITAL AND AREA REQUIREMENTS 

• 
·- Number Area of 

Estimated prices labora-Ty;>e of Desig- of tory of equipment in 
laboratory naticn rooms 

/sra/ US Dollars 

Sl 1 27 20.000 

Sand 

Testing S2 1 27 40.000 

S3 2 40 77.000 

Gl 3 27 40.000 

Metallo-
G2 4 40 60.000 

gnphy 

.. 
G3 3 45 60.000 

Mechanical 
T 1 36 75.1)()() 

Properties 

Melting M 1 24 60.000 

Wet c 2 54 45.000 
Chemical 

Samples 
SP 1 48 85.000 

Preparation 



. 
. . 

• 

• 
- 4 -

LABORATORY Saad ~·e~Ung /in plant/ !l!:sign.: S 1 

Number of f~a:I ~ A'oints: . i1reo: 21 srn 

Power
1 I 

I 

Lighting Wakr I 
c 1 1 

ff{tct"ency and other choractensflcs: 
8 tests daily, or more it required. 
Hardness testing ot casting and sample preparation 

J!em Name of apparatus , short choraclerisflc and 
other 1 data . : · 

2 f • 
' 

f)uan­
~ lily 

3 

51.1 Infra-Red Rapid Dryer; nrying ot substances b) intra- 1 
red radiation 2x250 VA; 50/60 cycles; timer 15 min 

S1.2. ~est Specimen ~eight Scale. 
~aoges: 0-210 g; 0-2 kg; Sensitivity: 0;2 g 

51.3 Sand Rammer; Preparation or test specimen; Concrete 
foundation required 

I 
Sl., Accessories to Sand Rammer 

I 

1 

1 

Sl.5 Permeability Ueter; Determination of the gas perme- 1 
ability; 

Sl.6 Accessories to Permeability Meter 

Sl.1 Onf~ersal Strength Machine; DEter~loatioo compressive 
strepgtb up to approx. 30 N/scm sher strength up to 
approx.. 25 N/scm 

Sl.B Accessories to Univ~rsal Strength Vachine 

Sl.9 Mould Strength Tester. Determination of compp~ssloa 
streogtb up to 35 N/scm to green moulds· and on 
test speciaen 

51.1~ Green Hardness Tester. Surface hardoess of compacted 
moulds and cores 

Sl.ll Core Hardness i·ester. Determination ot har·dness ot 
dried core• 

51. U Table 
Sl.l~ Swivel chair. Crack resistant, plas~ic seat 
S 1. H S 1 nk tor bot and cold water 
SP.5 Bench drilling machine 
~P.8 Shop grioding machine 
T.6 Hardness tester acc. to artnell metb. 
51. H \';ork table 

• , 
,., ~.. ... . 

1 

1 

1 

1 

1 

' 1 

1 

1 

1 

3 



t 

• 

• 
• 

.. 

.. 
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LABORATORY Sand Te&tlng Design.: 52 

·Number of fe~d - points: Area: 21 sm 

Power Wafer 

2 3 

fff1l:1"ency and other choractert'sfics: 
up to 18 tests dally, or more It required 

tem Name of apparatus, ~horf characlert"stt'c and 
other data : ! 

f)uon­
fif 

s2.1 . 

52.2 

52.3 

52.4 

52.5 

52.6 
c::. 

s21: 

S2.3 

52.9· 

s2.10 

. 
£quip~ent designed tor!laboratory Sl: Si.l up to 
Sl.11; s1;15i Sl.16 _ 
Core Sand Mixer.; Capacity 1-2 kg, Preparation of 1 
test mixes or otl, resin aad silicate-bonded sands; 
capacity 1-2 kg 
Core Drying Oven, C~pt.dty: approx; 100 litres; 1em 1 
perature range up to 2so0 c _-

,. -
Laboratory Mixer; Capacity 5-10 kg, Preparation ot 1 
test mixes of clay-bonded sa~ds 
Cupboard 1 

SJnk tor bot end cbld water 1 
Continuous Clay Washer. Automatic and conttnuos re­
moval of the tines I·( 201"8' 
Agigator. Det£1'911Dat1oo· of· fioes 

.- ; . 
Laboratory Sitter. Sieve a·nalyses 

S11ivel chair. Crack resistant_, pla&tlc- seat 
. 

!·able c 

·. 

1 

1 

1 

1 



• 

... 

t I 
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LABORATORY Sa r.d ~l:cs ti. ng Design.: SJ 

Nurnb~r of feed - po inf s: j Area:40 sm 

Power Wafer 
' Acetyl I Allgas , 
i i 

3 5 1 I 1 I l I l 
i ·I 

Ef[tciencg and other characlert"stlcs: 
more than 30 tests da 1 ly, mediatory tests_, aod sci entitle 
research · 

IJlem Name of opporofus • short cha'raclerisfic and 
.... ofl>er dofa i: ~ 

1 I 2 

53.If 
I 

. 
53.2 

53.3 

53.5 

S3.6 

S3.7 

. • . ' Equipment designed tor· laboratory S2: Sl-.1 up to 
Sl.16 and s~.1. s2.2 - s2-s, s2.6, s2~1, s2.e 
Drying Cabinet. Drying ot saod and binder sampl~s. 
Capacity: approx. 34 l 0 
~emperature range: 40-240 C 

Fume Hood. 1200x800x2400. Equipment tittin~s: 
lxWater; lL\llgas; 2x220 V 

· CO -Gassing Controller. The carbon dioxide gas~iog 
ot2test specimen under adjustable conditioos · 

. . 
Sintering Furnace. Determin3tioo ot sinter and melt 
log points. Loss on ignition, incineration 

Onderbeoch cupboards tor worktables 
and table 

. . 

Stereo Microscope to determine the gr~in form and 
sartace ot the sand. Magnification 15 and 30 times 

!able 

t;uan­
~ti/IJ 

3 

1 

1 

l 

1 

2 

l 

l 
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LABORATORY Neta l 1 ography Design.: Gl 

A'urnt~r of feed - points: Areo:21 .sm 

Lighting Power Waler 

8 2 2 

E[{ti:1"cncy and other characler/sflcs: 
Preparattoo and analysis ot ~et3llographic Eamples, acc. to the 
quality control program /e.g. 2 per hour/ 

Jlem Name of apparatus • short choraclerisflc ahd 
other dqf a : ~ 

Puon· 
'"filg 

1 

Gl.1 

ra.2 

Gl.3 

GI.4 

Gl.5 

2 
Microscope staDd~ rotatable mechanical stage, bino­
cular viewing tube. lfagnltication up to lOOOx 

Stereoscopic microscope. Yagnltication up to 30x 

Equipment for embedding ot samples /cold method/ 

Desk 
.. . -

Two wheels tor manual gr1ndi~g and polisbiog of &amp 
les 

· Gl. 6 tiork-staod tor etching 

3 
1 

1 

1 

2 

1 

Gl.7 Sheet-steel cabinet 1 

1'.3_ c::. Hardness tester, acc. to Brioell, Vicker& or Rock- 1 

SP.5 

SP.8 

GI.8 

SP.11 

Gl.9 

GI.IC 

SP. lil 

Gl .11 

well. Test load: up to 3000 kg .. . 
Bencb drilling machine 

Shop grinding machine 

Work bench 

Cut-oft baodsaviog aacbine 
f 

• 

Swivel chair. CraC?k resistant, plastic seat 

Small tools, equipment, accessories 

Mobile Crack Testi•g Detector. Cracks detection 
based on magnetic_ poTrder process fo,F'f/"'10-/J 

Siok tor hot and co~d water · 

·• 

1. 
. . 
1 

' 
set 

1 

1 

.. 



• 

-8- ·I 
LABORATORY Metal 1 ography Design.: ! ·G2 

/>lumber of f@ed - points: Area~ 40 ~m 
!ight1n9 Power !"'lo/er 

12 2 3 I 2 
• 

Efft"ciencu and other choroclerisflc-s: 
Preparation and analysis ot aet~llographtc samples, ecc. 
to tbe quality control program /e.g. 5-6 per hour/.Scien­
titlc research 

IJlem Name of opporafus • ~horf choraclerisfic 
oth~r data : ~ 

and···-

J 

l;2. l 

G2.2 

G2.3 

, 
. 

Equipment-designed for!Iaboratory GI: Gl.l up to 
Gl.11 and T.3, SP.5; S,.8, SP.IO, SP.11 

Dark room with compleje equipment for pb~tograpblc 
doc;inentatlon 

Equipment tor automattc preparation or metallogra­
pbic samples 

Electrolyte grind1:ig or metallograpbic samples 

I 

3 

1 

1 

• 

I 
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LABORATORY Metallography Design.: G3 

/\'umber of feed - fX>infs: Area: 45 sm 

t1g.'>t/ng Power Waler Allgas 

12 2 3 2 

Ef[tc/encg and other choracler/sflcs: 
Preparation 3nd analysis or metallograpbie 
quality control prog~a• /e.g. up to 12 per ~~~~}es acc. to the 

Scleotitlc research 

'fem Name of opporaf us , ~horf characlerisflc and 
oth~r data ~ ~ • 

1 

' Equipmen~ designed for
0

laboratory_ 
G2: Gl.l - Gl.7 and Gl.9; Gl.11, G2.l- G2.3 

l)uon· 
-ft''/q 

G3.l Great inverse microscope tor examination metallogra- 1 
phic· specimens equipped vttb basic photographic 
equipment and microscope camera tor size 24x36 cm 

- . 
(;3.2 Sample Storage 

(;3. 3 !!'able 

• 

1 

l 



. . I ---- ---r------

Number of fePd - points: Area: 36 .sm 

Li9htt"n9 j Power Wo!er J 
I 

12 I 2 3 

Efriciencu and olh@r choraclert"sflcs: 
Routine and standard tes·ts acc. to the quall ty control program, 
and as mediatory tests.Scientific research X-ray lnvestigatloo 
aild ultrasonic 

IJlem Name of apparatus , sho~~ choracleristic ond 
of h~r dofa • ~ 

l/uon­
~ f t"lg 

i 

f ' J 

T.l 

T.2 

T.3 

T.4 

T.5 

T.6 
!'.1 

T.8 

. ' 
. . 

Universal· testing aacbine. Deter.aloatioo of tensile 
compression and bending strengths. Max. test load 
up to 40 t. Accessories equipment 

.. 
Pendelum impact testing machine. ~ax. striking ener-
gy Of 150 pm ' 

Hardness tester, methods: Brinell, Vlckers'or Rock_. 
well. Test load:_ up to 3qoo kg 

Ultrasonic flaw detector. Testing of metals, weld 
inspection and thickness :measurement. Special ultra­
sonic proves aad ether equipment 
Underbench cupboards for worktables and table 

Hardness tester /Brloell/. . . 
Portable X-ray apparatus •. Tubeb£ad, Voltage 
range 35-200 kV. Specified tor •10-pleot" 1osta-
latton . 
Small tools, equipment, accesorles 

Maintenanc~ Section of Laboratory ~nstruments 

including electroriic,m4chanical,electrical, 
calibration and other units recommended to be . 
placed on the second floor • 

• 

l 

1 

1 

1 

1 

1 

1 

se1. 

, I 



.. 
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LABORATORY Semple Pteparat1on Design .. · SP 

Nu1.Jber of feed - points: Area: 48sm 

Lig.-'lttng Power Waler 

12 6 3 

Efrt"r:iencu and other characlerisflcs: 
Preparation tests tor metallography, mechanical properties iovesti 
gatlon and tor wet chem. laboratory. Non-destructive testings 
/magnetic/ 

iJlem Name of apparatus, ~horl characlerisflt: and Puan· 
of her do fa : ! ~ f t"llJ 

f 2 3 
. ' 

SP. l Bein'y-duty precision lathe, tor the machining ot 1 

SP.2 

S·P.3 

SP.4 

SP.5 

SP.6 

test samples; Height or centers - 145 mm; Distance 
between centers - 750 mm 

Cut-off grinder, tor cutting oft metallic samples 

Yecbaoical·bigh-speed shaping machine 
# • • 

l"ork bench 

·Bench drilling machine 
I 

!I·oolmake.r s flat 

SP.J Tool room 

SP.8 Shop grin~ing machine 

SP~9 ~ork-stand tor penetrant fluid test 
.. 

1 

1 

1 

1 

1 

1 

1 

l 

SP. lC Mobile Crack Testing Detector. Cracks detection bas- 1 
ed OD tbe magnetic powder process £ o/>fiO"><?/J 

SP.I Cut-oft band sawing machine 1 

SP.l~ Sink for hot and cold wa\er 1 

• 



: 

. 

. 
. 
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LABORATORY Metallography IJesign.: G3 

Number of fe:?d - points: Area: 45 sm 

Power Waler Allgas 

12 2 3 2 

Efft"ct"ency and other characlerisflcs: 
Preparation and analysis

1
or metallogfaphic 

quality coatrol program e.g. up to 2 per ~~~~}es acc. to the 

Sclentitlc research 

Jtem Name of opporafus , short characleristic and 
other data ':. ' • 

1 2 
\ 

Equ1pmen~ designed for
0

laboratory. 
G2: Gl.1 - Gl.7 and Gl.9; Gl.11, G2.l- G2.3 

G3.I Great inverse microscope for examination metallogra-
phic· specimens equipped vith basic r~ ~r2phic 
equipment and microscope camera tor 24xj6 cm . 

G3.2 Sample Storage .. . 

G3.3 Table 

• 

f)uan­
i-ft'ty 

3 

1 

. 
1 

1 



1ves19n.: 

Numbpr of fe.ed - points: Area: 3ssm 

j Power Wo!er J 

12 2 3 

Efrt"ct"encu and other characlensflcs: 
Routine and standa!'d tes.ts acc. to the quality control program, 
and as mediatory tests.Scientific research X-ray investigation 
and ultrasonic 

'Jtem Name of apparatus , sho~~ choracleristic and 
other data • · 

i 

1 ' ,, 

T.l 

T.2 

T.3 

T.5 

T.6 
T.7 

T.B 

i . 
Universal· testing machine. DetEr~ination of tensile 
compression and bending strengths. Max. test load 
up to 40 t. Accessories equipment 

.. 
Pendelum impact testing machine. Max. striking ener­
gy Of 150 tlm 

Hardness tester, methods: Brinell, Vlckers#or Rock_. 
well. Test load: up to 3000 kg 

I 

Ultrasonic flaw detector. Testing or metals, weld 
inspection and thickness measurement. Special ultra­
sonic proves and other equipment 
Underbeoch cupboards tor worktables and table 

Hardness tester /Brioell/. 

Portable X-ray apparatus. _Tubeh~ad, Voltage 
range 35-200 kV. Specified tor "in-plant" 1nsta­
lation 
Small tools, equipment, accesories 

Note: 

Maintenanc~ Section of Laboratory instruments 

including electroriic,m4chanical,electrical, 

calibration and other units recommended to be 

placed on the second floor . 

• 

f)uan­
... fttq 

3 

1 

1 

1 

1 

1 

1 

1 

set 

' ! ".! 



•. 

·- :- ... 
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LABORATORY Wet Chemical Design.: c 

/'.'umb~r of feed - p::>infs: J Area: 54 .sm 

Power ! Wu/er 

12 2 5 

£ff1"c/enc11 and other choraclerlstlcs.· 
Chemical tests of s, P, 51, alloy eleaents~ 5-6 specimen per 
houri Uedlatory tests · 

I 
I 

Jlem Name of apparatus , ~horl charf!c!erisfic and 
,·. other data J. ~ ~· .· 

c .• 1 
) 
p.2 

. p.3 
I 

C.4 

c.s 
C.6 

C.T . 

c.s 
C.9 

c.10 

. . 
Automatic-water distll~tion apparatus 
Output 1 l/b 
Fume Hood 
~·ork. bench 
Cupboards tor acids and lyes . 
Sheet-steel cabin~t 
Desk 

·Weighing place 
Preclsslon balance. Scale division 0,01 g 

·• 

.Apparatus for volumetric carbon analysis and titri­
•etric sulphur acalysts in iron, steel aod other 
metals by combustion . 
General laboratory appliances ot glass, porcelain 
and metals : 

~ o~tional /alternative 

' S~ectrometric Ivlboratory 

l)uan­
·fi/;_1 

3 
1 

2 

2 

3 

~ 
2 

1 

1 

l 

-



CONCEPTUAL LAY--OUTS 

OF PILOT LABORATORY 

/Laboratory Sections/ 

Appendix 3 
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Appendix 4 

~P/A\SYR8924l\SYRPDRV2 AB/rg/llNovember 1991 
D R A F T 

UNITED NATIONS DEVELOPMENT PRQGRAMHE 

Project of the Government of Syria 

Project Nuaber: 

Project Title: 

Project Site: 

ACC/lJNDP Sector and 
Subsector: 

Government 
lmple1m2nting Agency: 

Executing Agency: 

Estimated Starting Date: 

Government Inputs 

UNDP Inputs: 
Government Cost 
Sharing Inputs: 
Total Convertible louts: 

PROJEi;I DQCUHENI 

DP/SYR/92/xxx 

Assistance in Establishing a Pilot 
Demonstrat\on Foundry. 

Damascus 

0510 Industrial Development Support Services 

Scientific Studies Research Centre. Damascus 

United K.:stions Industrial Development Organization 
(l'SIOO) 

1 May 1992 

SYP 350.000,000 

us $ 

us $ ........ . 
us s 1,975,000 

Brief Description Studies made by the UNIOO Regional and Country Stt1c;ies 
Branch and by the UNIDO Metallurgical Industries Branch clearly demonstrate 
that the maintenance of Syrian Industry suffers greatly because of a cronic 
lack of spare parts. This project is designed to assist in promoting the 
manufacture of spart:: parts and of parts for machinery, equipment and 
agriculture by establishing and initiating the operation of a Pilot 
Demonstration Foundry (PDF) with integrated laboratory.manufacturing a 
demonstration produ~tion of 1,000 - l,SOO tonnes per annum of advanced cast 
parts, together with technical advisory services for Industry to prepare for 
Industry the metallurgical specifications for spare parts. The PDF will: 

i) Develop and prepare casting designs and production methods for 
industry and introduce correct operational procedures for the use 
of local raw materials 

ii) conduct 'on-the-job' training of management, technical stoff and 
skilled ~orkers, in an efficient environment operating to 
internationally accepted standar1s. 

iii) ur.dertake developruf>nt work to up-grade fo1mdrv techniques and 
introduce the production of increasingly more advanced castings 
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and cast alloys including prototype cast spare parts, and to 
transfer this technology to Industry by demonstration and 
training in the operational environment. 

iv) from within the operational environment, transfer new 
technologies to other industries and provide advisory services on 
materials specifications and quality requirements. 

A. CONTEXT 

A.l. Back&roun<l 

UNIDO has prepared studies concerned with the status of Industry at a 
national level and with the situatiin existing in the maintenance of plant and 
equipment in Syria. One of the coDDon, negative factors which emerges 
strongly from these studies is that the industry is seriously affected by a 
severe shortage of spare parts and by the ablity to prepare parts af adequate 
quality. A project, proposed to introduce 'Computerized, Managed Maintenance' 
into industry will be seriously compromised if the supply of spares is not 
greatly improved. and a further project, proposed to establish an Engineering 
Design Centre will not be relevant to the Engineering Industries if the 
correct metallurgical specifications cannot be prepared and if the Foundry 
Industry is not acle to produce and supply castings of the correct 
specifications tc the Engineering Industry. 

In synthesis, without 4 healthy Foundry Industry, the Industry Sector cannot 
operate efficiently. 

The study made for this project by a consultant team, assisted by the SSRC 
under a !..~100 preparatory assistance programme sho..,s that there exists in 
Syria an unsatisfied market of some 50,000 tons per annua of castings, 
including spare parts, parts for agricultural machinery, agricultural hand 
tools and other for industrial equipment. It is thus essential to accelerate 
the development of the Syrian foundry Industry by the most direct action 
possible. 

The seriousness of the problem is accentuated by the picture which emerges 
from the information collected, which is that the industrial sector in Syria 
is comparatively well developed and contributing about 30% of the GPN. The 
importanct ot the Industry to the economy is thus clear. 

The Industry is compo->ed principally of the following significant 
industries (industrial branches): 

chemical incl. fertilizer manufacture 
petrochemical 
cement 
textile 
food processing incl. sugar factories 
geological/mine and mineral processing 
building, industrial and general construction 
incl. roads and bridges construction 
rransport equipment 
engineering/metal processing 
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steel industry. 

The concentration of important production potential is found in 
Damascus, Aleppo, Latakia, Homs an<! their suburbs, where cement, food 
processing, fertilizer, petrochemical, building construction companies are 
operating apart from a large number of small-scale workshops of various 
profiles. 

The existing status of engineering and allied metal working ar.d steel 
pro~c~~ing industries reveals the following important findings, na;aely: 

the input materials required are mostly imported from abroad; 
(a.o. castings, forgings, metal sheets, steel bars); 

the country has bas~ metal transformation facilities, i.e. 
melting, rolling, casting, forging, etc. which are not developed 
to the extent adequate to the present state and future 
development plans of the country's economy; 

Heat treatment facilities exist in several workshops, however, 
their use is rather limited by both demand and b~- their rel ti vely 
limited techical level. 

the system of quality control applied by most of the workshops as 
well as the product quality require to be impro\·ed; 

there is a strong tendency, suported by most of the production 
technical staff to upgrade manufacturing technology; 

the growing demand for castings is mostly met by the import of 
finished parts. 

A.2. Host Country Strate'y 

In conformity with the objectives and strategies of the National 
Development Plan, the Government has decided to give hi&h priority to 
technical co-operation in the field~ of agriculture, industry, energy and 
m1n1ng. Several mission surveys and sectoral studies were conducted to 
identify the specific technical assistance needs cf those sectors. 

These studies have been instrumental in the identification of areas in 
which technical co-operation is ur~ently required in furtherance of the mcsjor 
objectives of the Plan. As a result, the Government has described priority 
requirements for technical co-operation as: 

(a) Introducing new technologies in the various sectors of the economy; 

(b) building up skilled labour, particularly at the 
intermediate/subprofessional level through education and training; 

(c) Improvement of industrial product io.1, amongst other, 
acquisition of advanced technologies from abroad. 

A.3. Prior assistance 

through 
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A preparatory assistance project, to study the establishment of a Pilot 
Demonstration Foundry has been implemented in 1991. 

The purpose of the project financed and executed by LTNIDO was: 

to prepare market analysis for castings to be manufactured by the 
projected foundry; 

to elaborate a detailed work programme for the establishment of 
a Foundry with an integrated Pilot Laboratory; 

to prepare financial analysis of the foundry operation and to 
indicate the volume of future financial inputs which may be 
r-~quired; 

• to elaborate the project document on establishment of a Pilot 
Demonstration Foundry (PDF) with integrated laboratory. 

A.4. Institutional Framework for the sub-sector 

A.4.1.Jnstitutions responsible for the development of en&ineering 
and metal industries 

A supreme authority is assigned to the Council of Ministers and Ministr'\· 
of Finant:e. 

On a lower, operational level, the offices of respective ministers and 
industrial corporations are directly responsible for development of the 
administrated enterprises and industrial establishments. SSRC provides 
technical research ana de\·elopment support. 

A.4.2.Institutions responsible for manpower development 

Besides the well developed network of primary and secondary schools and 
•. the University in Damascus, all under the administration of the Ministry of 

Education, there is the Higher Institute of Applied Science and Technology in 
Damascu.s. The lnsti tute has been functioning since 1983 based on a verv 
comprehensive educai:'ional programme applied for an elite group of engineer~ 
trained in scientific research. 

B. PRQJECI JQSTIFICATION 

B.l. Problem to be addressed: the present situation 

The overall ~':'oblem is the inability of the Foundry Industry so suppl~· 

sufficient castings of adequate quality to the Industry sector. These castings 
a.ay be for spare parts, for parts for agricultural equipment tools, and other 
parts for machinery and equipment. The shortage of castings and the inability 
of the Foundry Industry to resond to the requirements of the Engineering 
Industry and the Equipment and 'iachinery manufacturers is a s~rious 

restriction on the operation and development of the Industry Sector. 

8.1.1 Preparation of Specifications: 
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The preparation of specifications for metal spare parta and other 
tool!. and parts is not commonly done in Syria. Thus it is 
impossible to prorlu~e quality parts, but 'quality' can only be 
measured agzinst a 'specification; which consists of the 
complete technical description of the item. An item whicl-. 
complies with the specification is clearly of adequate 'quality' 
thus in order to produce a metal spare part, the indispensa· 'e 
first step is to specify what is to be produced. This process 
begins with materials selection, The preparations for the 
manufacture of a metal part begin with the design and the 
specification of the properties required of the part.and thus of 
the material. This leads to the requirement for an alloy which 
has the required combination of properties, for example one or 
more of: 

-strength/hardness, 
-Heat resistance, 
-Low temperature properties, 
-corrosion resistance in given environment(s), 
-wear resistance, 
-impact strength. 

As all these properties are not obtained in one alloy, a 
trade-off must be made whilst maximising the most critic al 
properties. The selection of the most adequate alloy thus 
requires considerable experience and knowledge in order to obtain 
the best possible results. 

The resulting specifications must contain: 

Metallurgical: 
- Chemical composition of the Alloy to b~ used. 
- Hetallographic structure specification. 
- Mechanical properties of the alloy as used, with 

a description of the heat treatment or other 
processes to be used to obtain these properties. 

- Specification of other treatments, such as 
electroplating, or other coating processes 
with process and product description. 

- Manufacturing processes to be used, together with 
process specifications where relevant. 

- Quality control/assurance procedures. 

Mechanical : 
- Engineering drawing with dimensional tolerances 

and where relevant, surface finish specifications, 
- Quality control/assurance procedures. 

It is clear from the above that the first task to be performed in the 
procedures leading to the production of a metAl part, concern the preparation 
of specifications 

8.1.2.1 Importance of the foundry 
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Castings are an indispensible input to engineering and allied metal 
working industries, agricultural machinery and transport equipment industries, 
communication, power, construction, health care, education and all related 
sectors of economy. 

8.1.2.2 Advantages of the casting process 

The following are, among many others, the major advantages of the 
casting process: 

low cost; ~astings are usually found to be the cheapest method of metal 
shaping; 

dimensional accuracy: castings can be made, depending on dimensional 
tolerances, e.g. as close ~ 0.1 mm and surface finish from 5 to 50 
microns by choosing appropriate moulding and casting process. 

8.1.2.3.Existing foundry facilities in Syria 

Most of the operations are carried out manually using obsolete 
techniques and tools. 

Process design act1v1t1es directed towards upgrading the foundrv 
operati0ns are being rarely undertaken. 

The lack of sufficient qualified technical cadres in the foundr"· 
indu~:try along with limited and restricted laboratory facilities make it 
impo3si~le to implement any R+D programme at present. 

B.1.2.4.Major aspects of castings production in Syria 

The situation concerning the status of the Syrian foundry industry can 
be summarized as fo~lows: 
(i) acute deficit of cast spares and cast elements estimated in the country 

scale - at over 50.000 tonnes/year and almost entirely covered by the 
growint; import; 

(ii) low and limited production capacity of the existing fou;1dry workshops; 

(iii) inadequate and inefficient work-methods and processes employed by most 
of the foundries; 

(iv) low degree of mechanization of foundry operations; 

(v) lack cf automation and appropriate quality control procedures normally 
:1pplied; 

(vi) absence of training center(s) and n~gular programmes for up-grading the 
skill of foundry technical and skilled personnel; 

(vii) insufficient R and D facilities, normally required to 
implement the design of the ~rototype castings and 
operational t~chnologies to the Industry. 

B.2. Development problems 

develop and 
to transfer 
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The development problems have been identifi~d as follows: 

(i) at country level 

A rapidly growing demand for cast spare parts caused by a diversifying 
scope of maintenance (machine repair) services and the import of new 
machines and equipment. 

(ii) at the sectoral level 

An urgent need to: 

Introduce and diffuse the methodology fO?L the proeparation of 
metallurgical specifications for metal parts. 
upgrade the skill an~ qualifications of the manpower involved 
with the manufacture of castings. 
introduce adequate technologies, and provide advice concerning 
investment . 

8.3. Expected situation of the end of the Project 

8.3.1. Specifictions Preparation: 
A unit will be operating within the PDF, utilising the laborar-nry 
facilities and bibliography to prepare full metallurgi~al 

specifications for metal parts fpr equipmaent and machinery and for 
spare parts. This service will be available for the use of the PDF, 
and for the public. Additonally the PDF will assist interested 
industries, groups of industri~s and institutions to establish similar 
units within their own organizations. 

8. 3. 2. 
(i) 

(ii) 

(iii) 

(iv) 

(v) 

Pilot Demonstration Foundry 
a newly established and wholly mechanized foundry workshop of a 
considerable degr~e of automation designed to manufacture 1000 -
1500 tonnes of sophisticated castings per year; 

increase of the present (1991) overall production of castings in 
the country scale by at least 10%; 

provision of a modern laboratory, incl•.:.ding a.o. spectrometer 
analytical section, integrated with the projected foundry, 
capable to undertake R and D and also to function as a diagnostic 
center for other foundries and metal-engineering industries; 

1•c;e of the new modern foundry and laboratory facilities as a 
solid training basis for freshly graduated engineers and 
technicians, and also for supervisors and foremen, process 
designers, pr~z.rammers of computerized systems incorporated into 
production lines, laboratory assistants and other foundry staff; 

well trained staff of tte maintenance services capable to secure 
a continuous run of highly sophisticated electronic systems and 
efficient functioning of the installed mechanisms. 
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8.4. Tar&et Beneficiaries 

(i) How the results of the project will be utilized 

Specifications Preparation. 

these services will be used, and these procedures be applied by 
all interested consumers of metal parts who require to obtain 
adequate quality parts for maintenance, and by extension, by 
insititutions which wish to provide services to industries which 
cannot establish the service for themselves. 

Pilot De1110nstration Foundry. 

The sevicLS of the PDF will l>e used for: 

development and operational testing, demonstration and transfer 
of advanced casting methods; 

manufacture of prototype castings by means of advanced techniques 
will make it possible to diversify the maintenance services of 
heavy duty machinery to be imported in the future 

production of batch size high duty castings for the local 
industries. The product (which will not compete with local 
foundries) will be marketed at commercial rate; 

ad-hoc and regular services of the laboratory for other 
industries and workshops in testing of various raw materials and 
semi-finished products; 

continuous supply of various cast spare parts for the local 
maintenance (repair) service workshops and repair centers of 
agricultural machinery; 

the increased foundry production from the sub-sector will result 
in an import substitution estimated at about value USO 10.000.000 
annually and considered as a target; 

provision of well trained foundry operators and laboratory 
assistants for other foundries, and for those to be estaLlished 
after 1995; 

(ii) By whom the results of the project will be utilized 

The results of the project will broadly benefit industry in and the 
economy in general through the increased availability of spare parts, 
leading to a consequent rise in the efficiency of the maintenance 
rrogrammes of Industry. 

B.5. Proposals of founc1ry proiects 

(identified by the Government for implementation) 

Due to a high demand and consumption of alloy 5teel castings by 
the Syrian cement plants, the establishment of a production foundry 
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(pro'bably in Aleppo) is being considered by the Cement Industry 
Corporation. 

8.6. Project stratea and implementation arrangements 

8.6.1. Project strategy 

8.6.2. 

The shortage of castings and spare parts must be aproached on several 
fronts simultaneously; one is to set up a system for preparing the 
srecificz.tions for the spare parts. the other is to promote the 
establishment of manufacturing plants, operated to correct procedures 
with adequate technical support and training facilities. The PDF will 
address these matters. 

11ie foundry 9 

This project will establish a Pilot Demonstrat:on Foundry (PDF)in which 
processes are operated in a completely inoustrial envronment, this 
situation, designed to convince other foundry operators of the 
vialbility of the proc~dures used, and to facilitate the rapid transfer 
of technology to those other, commercial foundries and, most important 
will supply a training environment 'IOhich most approximates to that 
found in the advanced economies. 
The great shortage of castings in Syria for mainter-~ce, agriculture 
and other will allo'IO the Pilot Demonstration Foundry (PDF) to operate 
on a continuous basis and to sell its products, essential for the 
operation of industry. without competing with other foundries. 

Preparation of Specifications 
The PDF foundry will be equipped lr.'ith all the necessary laboratory 
equipment for its operation. this equipment also will allow the PD~ to 
prepare full metallurgical specifications for metal spare parts by 
providing a clear definition of: 

Alloy type 
Metallurgical microstructure, and the specification of the 
heat treatment. 
Mechanical properties of hardness, stre!}.stth and impact 
resistance and others such as corrosion resistance etc .. 
Production processes which are applicable. 

The preparation of specifications will be done for 'in-house' use, for 
outside industries and as a training and extension programme in order 
to encourage other industries and institutir.ms to establish these 
procedures as an P.ssential part of their maintenance programmes, and as 
the first step in defining their requirements for a spare part. 

Implementation Arrangements 

The project of establishing a Pilot Demonstration Foundry (PJF) will be 
geared towards improving the capacity utilization of existing 
maintenance (repair) workshops by providing them with castings in 
semi-finished conditions. The castings will undergo a comprehensive 
testing and be technically certified as to the quality and properties 
required. 
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the project will be programmed and implemented in the two 
consecutive phases, lasting three months and t_.o vears 
respectively, namely: 

preparatory phase 
construction and operation of the Foundry 
establishment of a production volume of castings of 1,000 -
1,500 tonnes/year. 
provision of the machinery and equipment classified into the 
following groups: 

technological machines 
auxiliary technological equipment and special tools 
complete laboratory 
infrastructural equip~nt (e.g. compressors, transformers, water 
distribution system, telephone network, etc.) 
equipment for environment projection (special filters, 
water-treatment sytems, etc.) 

as far as possible the procurement of equipment will be made from 
one source of supply for each of the above classified groups; 

where necessary, the supplier of a given machine and equipment 
will be responsible for the erection and start-up testing; 

operation of the Foundry and Laboratory will be based on non­
profit commercial terms and conditions; i.e. the PDF will be 
financially self-supporting and provide for investment in new 
technologies and for training of staff from the income generated 
from the sale of castings. Therefore, the Government will not 
provide any subsidy for the operations of the plant. after start­
up. However, during the initial period of operation, i.e. the 
commissioning (12 month~). the Government will secure relevant 
financial credit necessary for the provision of working capital; 

training of staff and/or operators for the enterprises as well as 
laboratory testing and expertise required by the customers will 
be carried out at (where "justified) locally established 
commP.rcial rates; 

products of the Foundry i.e. the castings will be sold t<J the 
local in6ustries at commercial prices; 

B.7. Institutional Arran~ement.s 

The Scientific Studies Research Center (SSRC), an institution reporting 
directly to the Office of the President will be the Government's Fxecuting 
Agency. The SSRC will co-ordinate this project with the activities of the 
COmputerized Managed Maintenance project also proposed to be implemented in 
SSRC, and with: 

Engineering Design Centre, proposd to be establisec through the 
Ministry of Industry. 

Public Sector Foundry Industries, through the Ministry of 
Industry. 
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Private Sector Four.dry Industries, through the Damascus Chamber 
of Industry. 

This will be done through the establishment of an informal committee meeting 
at least once every two weeks and composed of one representative of each of 
the groups mentioned. The representatives will be the means of communication 
of the requiements and programmes of the different interest groups with the 
PDF but attendance at meetings will not be restricted to these. 

B.8. Ihe reasons for external assistance 

a. There are two additional projects, Computerised Managed 
Maintenance, and the Engineering Design Centre promoted by UNIDO 
and under study withiv 3yria which are associated directly or 
indirectly with industry operations and maintenance. The 
efficient co-ordination of the three projects within the 
objectives of national development is essential and will be 
facilitatied by implementing them within the framework of 
UNDP/UNIDO. 

b. UNIDO has a successful background in the establishment of 
foundries, and in sypplying technical assistance to fo~ndries 

within developing countries. 

B. 9. Special considerat.i.QM 

a. No special consideration is given to fostering the role of women 
in the development of the national economy. However, because of 
the extensive involvement of women in information technology the 
application of computers to maintenance will permit the increased 
role of women in the industrial development and in the extension 
of information technology and management. 

b. No specific arrangements are envisaged for the NGO's although and 
extensive co-operation is expected with the Damascus Chamber of 
Industry, and· the public and provate sector foundries and 
theproposed project to establish an Engineering Design Centre. 

c. Pollution control equipment will be installed as standard. 

B.10 Coordination Arraneement 

As indicates above, an informal committee will be established and formed 
of a representative of each of the SSRC, the public sector foundries, the 
~rivate sector foundries and teh Engineerind Design Centre. This co1111ittee 
will meet to ensure that the activities of the PDF are properly oriented 
towards the so;ution of the problems of the subsectors and the consumers of 
castings. 

B.11 Counterpart Support Capacity 

The Goverrunent E~ecuting Agency is the Scientific Studies and Research Centre 
(SSRC) in Damascus. This Institute is the leading national institute for 
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research and development as well as being a consu1. tancy and training 
institute. The SSRC has been nominated by the government as the executing 
agency for several UNDP/UNIDO projects and has a long record of successful co­
operation with international institutions and agencies. 

The SSRC has at its disposal some 1500 qualified specialists (engineers and 
technicians) active in many spheres of industrial production and engineering. 
The SSRC also posesses the necessary technical facilities such as the basic 
co ... inications and office automation facilities. training facilities, 
workshops and technological equipment for pilot scale industrial production. 
The SSRC also has established a strong, wide network of external consultants, 
both from within and outside Syria. 

The SSRC is implementing projects focussed on mechanical engineering, optical 
technology. standards and calibra~ion/measurement technology. envirnmental 
protection, industrial rehabilitation and restructuring etc .. The SSRC thus 
posesses excellent equipment which is available for special, highly demanding 
tasks. 

C. DEYELOPMENI OBJECTIVE 

The development objective of the Froject is to accelerate economic 
growth of industry by the increase in the quantity and quality of the local 
supply of cast spare parts for the S\·rian economy. 

D. 

D.l. 

I$EDIATE QBJECTIHS. OlrIPUTS ASP ACTIVITIES 

Immediate Objecti\·e 1. 

The establishment and operation of a Pilot Demonstration Foundry (PDF) 
manufacturing l, 000/1, 500 tonnes of casting per year and preparing 
metallurgical specifications of metal parts, and: 
( i) transferring process and management technology and training 
supervisory and higher technical and management pe~sonnel. 
(i~) regularly testing raw materials and products; 
(iii) conducting R+D works on upgrading the applied foundry t~chnology 
in order to dinrsify the production of new, more sophisticated 
castings. 

D.1.1. Output 1 
Preparatory work completed. l.E: 
Guiding and Co-ordinatingCommittee selected by the ~articipants, (SSRC, 
Public and Private Sector Industries). detailed plant design finished 
and accepted and contract awarded; national staff selected and local 
and overseas training programmes agreed and training sites approved. 
St1.idy tours completed. Equipment aod technologies selected and orders 
placed. 

ACT!\ !TIES Start/End 
Ho nth 

Party 
Responsible 
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SSRC to organize a workshop to describe 
in detail to industry and Government 
the objectives and activities involved 
in the project, and to establish full 
co-ordination with other institutions 
and projects, notably the Engineering 
Design Centre at the Ministry of 
Industry. Selection of Participants by 
gembers of Guiding co1111Bittee. 

Selection and fielding of CTA; (first 
mission) Preparation of documentation 
lists; final determination of equipment 
specifications with alternatives. 
Meetings with consumers o( castings and 
the selection of castings to be 
manufactured during the start-up phase 
of the project. Selection and ordering 
of pattern shop equipment. 

Final Selection of counterpart 
technical and managerial staff, 
specification of training programmes 
both within and outside Syria. 
Preliminary agreement on possible 
sites. 

Study tour arrangement i final i.zed and 
implemented 

Selection and fielding of foundry 
design expert. (Mis ion 1 month), 
finalization of detailed plant design, 
with all services. layouts clearly 
determined together with Syrian civil 
contractor. 

Selection and design of patterns to be 
manufactured befor~ start-up of the 
foundry. Preparation of a manufacturing 
programme within Syria, and for 
possible s•lbcontracting abroad. 

Selection and fielding by month 08 of 
patternmaker. 

Award contract for construction of 
foundry buildings. 

Begin training of technical staff. 
Note:Training within Syria should begin 
as soon as possible. and will cover: 

metallurgy, 
foundry processes, 
casting design 
patternmakin~ 

01. 

02-04 

02-04 

02 

03-03 

02-22 

03-24 

03-04 

03-21 

SSRC 

UNIDO/SSRC 
CTA. 

SSRC/CTA 
UNI DO 

SSRC/CTA 
UNIDO 

UNIDO/SSRC 

CTA/SSRC 
UNI DO 

UNIDO/CTA 
SSRC 

SSRC 

UNIDO/SSRC 
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management, 
cost accounting. 

Construct foundry buildings. beginning 
with pattern shop and laboratories 
(pattern shop to be ready by month 8). 

04-20 SSRC 

D.1. 2. Output 2 

1. 2 .1 

1. 2 .2 

1. 2. 3 

1. 2 .4 

Operational PDF with Sevices for the Preparation of metallurgical 
specifications, for the design and production of castings operational, 
and with all extension services ready with manuals and materials 
prepared . 
Guiding and Co-ordinating Committee members operating as the 
intermediaries between th, Industry, Government and the SSRC. 
Industries). National staff trained and local and overseas training 
programmes finalized. 

ACTIVITIES 

Request quotes for equipment and 
imported raw materials, analyse, select 
and place orders. Note that laboratory 
equipment for immediatP. delivery. 

Deliver foundation plans of machinery 
to Syrian construction firm; final 
localization of equipment and power 
lines etc., on plans. Short return 
mission of foundry design engineer. 
Construct as priority pattern shop and 
laboratory to be ready by month 14. 

With laboratory in place, begin 
providing services to the foundry 
industry, and initiate the service to 
consumers of spare parts by preparating 
metalurgical specifications for spare 
parts. Begin selecting and checking 
local raw mateials; advise concerning 
upgrading required and establish 
processing procedures for their use in 
Industry. 

Organize se~inars and workshops for the 
introduction of the concepts of 
metallurgical specification preparation 
for metal parts, and to advise major 
consumers, consumer groups and 
Insitutions concerning the 
est~blishment of their own systems. Co­
ordinate with the Engineering Design 
Centre. 

Start/End 
Month 

06-12 

12-13 

15 on 

18 on 

Party 
Responsible 

UNIDO/SSRC 
CTA 

UNIDO/SSRC 

SSRCjUNIDO 

SSRC 



l . 

1.2.5 

1.3.6 

1.2. 7 

1.2. 7 

1.2. 9 

1.2. l 
0 

1.2.1 
1 

l. 2 .1 
2 

1.1.1 
3 

1. 2 .1 
3 
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Return of CTA 

Receive.check, install and re~heck 
equipment, 
receive and check patterns and 
matchplates. Review all installations 
and correct, and adjust as necessary. 

Mission of expert in finance and 
administration and costing of foundry 
production. Discussions with consumers 
of castings, obtain orders. Set up 
costing system for ~oundry and 
establish gui~elines for other 
foundries. Prepare workshop on 
accounting and costing procedures. 

Arrival of expert, foundr:· training 
programmes to work with SSRC staff and 
CTA and industry in the preparation of 
training programmes for industry. 
(Note: it is assumed that the expert 
will have available standard course 
material which may have to be modified 
to suit local conditions). 

Arrival of the service staff of the 
manufacturers of selected equipment, to 
finalize and check installation and to 
commission. 

Start up of foundry. 

Organize and hold periodic seminars and 
workshops for Foundry Industry staff 
and management. 

Together with Industry, determine the 
priorities for training. 

Begin consultant missions to 
solve/advise concerning specific 
problems. 

Begin training programmes. 

E. INPUTS 

(a) Goyero.ment Inputs 

14-32 

18-23 

24-27 

18-22 

23-23 

24 

25 on 

18-22 

26 on 

28 on 

UNIDO/SSRC 

CTA/SSRC 

UNIDO/SSRC 

UNID/SSRC CTA 

UNIDO/CTA 
SSRC 

SSRC/CTA 

SSRC/CTA 

TRNG.EXPT 
CTA/SSRC 

SSRC/CTA 
UNI DO 

SSRC/CTA 

The total Goverrunent input will by in SYP and convertible currency: 

•' 
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Assi,ome~t of National Staff 

The technical administrative support staff as 
well as lab. assistants, etc., shall be 
assigned for the project year 
(total m/m of about 1.400) 8,800,000 

Pounds 

2. Project travel 

3. 

Local expenses of national and internal staff 
within the country incl. the portion of air­
tickets for the international routes covered by 
the Syrian Airlines 800,000 

Subcontracts 

(i) Subcontract of civil engineering 
design and const1uction works 

Based on the data conceptual design and outlines 
to be provided by UNIDO subcontractor and terms 
of reference prepared by UNIDO 62.000,000 

(ii) Subcontract of locally fabricated 
furniture, equipment and tools 

Relevant TOR and documentation will be 
provided by UNIDO project perscnnel. 

9.000,000 

4. Expendable Equipment/materials 

(i) Domestic expenses on imported equipment 
Storage, clearing, inland transportation, 
insurance and other domestic expenses of 
imported materials and equipment 

(ii) Raw an<l Auxiliary Materials 
Provision of sufficient funds will be made 
in order to procure sufficient stock of raw 
mat•'rials needed for smooth starting of 
foui:dry 

(iii) Consumab~ 
Sufficient financial resources will be pro­
vided for the local purchase of supplies, 
materials, etc. and also for covering the 
costs of electricity, water, fuel spare 
parts, oil and other items needed to 
operate the foundryjlaboratocy/pattern-.11aking 
sections 

5. Non-expendable eqyipment 

3,000,000 

15,000,000 

2,500,000 

(i)industrial infrastructure installation, (trans­
formers, compressors, pwaps, water-pipeline, 
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valves, electrical cup boards) 1,600,000 

(ii) Auxiliary production and supporting 
tooling e.g. conveyers, beams and rails for cranes, etc. 
(a.o. for maintenance services sections) 

(iii)Eq~ipment f~r environment protection 
(heavy-duty filters, water re-conditioning 
system, sewage installation, designs to be provided where 
necessary) 

(iv) Means of transportation, vehicl~s-
trucks, bus, electrical platform mini-cars, etc . 

(v) Local purchase of pat~rns and tools. 

(iv) Office furniture and clerical 
facilities (telephone, photo-copiers, 
computers, telex, type-writers, fire­
proof system etc .. 

Maintenance costs of vehicles and 
project equipment 

Sundries (contingencies) 

TOTAL (SYRIAN POUNDS) 

* * * 

5.000,000 

13,900,000 

(b) UNDP Inputs 

Project Personnel 

11-01 Chief Technical Adviser (CTA) 18 m/m $ 240,000 

11-02 

11-50 

11-51 

11-52 

11-53 

11-54 

11- 55 

( spli tmissions) 

~xpert, Patternmaking 

short term consultants. 

Consultant, Finance and Administration 
and production costing. 

Consultant, Heat treatment. 

Consultant, Computerized Casting design 

Consultant, Metallurgical specifications 
for spare and other parts for machines 
and agricultural implements and tools. 

Other short term consultants 

16 11/m 220,000 

12 m/m 165,000 

3 m/m 

3 m/m 

1 m/m 

3 m/m 

2 m/m 
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16-00 UNDPjUNIDO Staff Travel 16,000 

31-00 Fellowship Training (30 •/• in Cairo) 60 m/m 205,000 

32-00 Study tour. 

41-00 Expendable equipm~nt 

42-00 Non-Expendable Equipment 

51-00 Miscellaneous 

99-99 Project total 

11 ... , . PRIOR OBLIGATIONS AND PREREQUISITES 

1"1e prior obligations of the project •ill be: 

1. The counterpart will secure the cost 
together •ith the Government Counterpart Contribution 
Pounds) upon signature of this project document. 

l'• ,000 

40,000 

1,040,000 

35,000 

1,975,000 

shari~~ contribution, 
in Cash ( GCCC, Syrian 

2. the Government should early identify the source(s. of co-financing 
the project as indicated under para E. (a) of this do::ument (Section: 
Government Inputs) and, duly secure the allocation of the required fund. 

3. The Government should wholly secure a suitable local contractor to 
construct the required building(s) and to establish necessa~» industrial and 
social infrastructure. The same refers to the source of s·..:.,1ply of all the 
required auxiliary equipment such as electrical transformE~s. compressors, 
pumps, fire-proof system, telephone network etc. of which the source of supply 
should be early identified. 

4. The Governm~nt will appoint the Project National Director amongst 
the candidates preff'rably with a metallurgical engineerin€; background and 
sufficient experien~e in industtial management. 

The Government should assign to him an ddequate authority and authority 
and clearly define · in a formal nomination document - his dl.!ties, rights and 
responsibilities. 

5. The provision of services of interpreter and typist from English to 
Arabic and vice-versa will be made by the Government. 

6. The project document will be signed by the rNDP authorities 
concerned and UNIDO and, the UNDP assistance to the project will be provided 
only if the prier obligations stipulated above have bee:'\ met to UNDP' s 
satisfaction. 

G. RISKS. 

There are no major risks with this project. however c0nsiderable care 
m~1st be taken to ensure that the Private and Public Sectcr industrif>s are 
involved in the project from the beginning: this covers no: onlv the fondry 
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EQUIPMENT LISI 

SYRIA: Pilot Demonstration Foundry - SSRC 

Helt in& 

Induction Melting furnace (One power unit with 
3 crucibles. 700, 500, 300 kg) 

Refractory 

Ladles *) 

Iransf er/pouring systems 

weighing scales *) 

Fume and dust extraction equipment *) 

Sand Preparation 

Mixer 

Sand transport and storage, extraction equipment 
*) 

Shake out 

Core sands (silicate, resin, shell) 

4 Jolt squeeze 

Moulding boxes *) 

Roller conveyors *) 

Core blowers 

Mould handling equipment *) 

335,000 

3,000 

15,000 

10,000 

2,000 

10,000 

25,000 

80,000 

10,000 

20,000 

80,000 

50,000 

25,000 

30,0f'IO 

10,000 

USS 

375,000 

135,000 

195,000 
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Cleanin& arui Finishin& 

Cut-off 

Snag grinders *) 

Swing gl:"inder 

Shot blast 

2 overhead cranes. S ton (imported inputs only) 

Heat Treatment 

Furnaces *) 

Quenching tanks *) 

Laboratocy 

Sand laboratory 

Metallographic sample preparation 

Microscope 

Hardness tester (portable and static) 

Chemical: Carbon and sulphur determinator. 

Atomic absorbtion spectrometer 

Iecbnolo&ies 

Ceramic mould (precision) casting - materials 
and technology (additional equipment not 
required). 

*) Investment (lost wax) casting. Technology, 
equipment design, limited import of parts for 
equipment 

Cons11mables. 
literature. 

imported materials and technical 

60,000 

10,000 

7,000 

7,000 

36,'lOO 

30,000 

25,000 

20.000 

5,000 

160,000 

39,000 

15,000 

6,000 

10,000 

25,000 

65,000 

60,000 

30,000 

40,000 

40,000 

Total 1,080,000 
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Notes: 

A. Items marked with asterisk (*) are those which may be largely purchased 
or manufactured within Syria. Yhere local manufacture is contemplated, 
the costs shown cover design and include a provision for parts which 
may be imported. 

B. The purchase of 'works reconditioned' equipment, (1.e .. reconditioned 
by the original manufacturer and with guarantee) -.-ill result in 
savings. 

c. An atomic absorbtion spectrometer (AAS) is included for chemical 
analysis of metal. An emissjon spectrometer will be more convenient, 
but the cost (above$ 200,00<f with calibration) is too high and the AAS 
is adequate for most castings which are manufactures using high quality 
scrap and other inputs of known composition. 

D. Hand tools and minor equipment, electrical cables, switchgear, will be 
provided by the counterpart_ 
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Appendix 5 

REFERENCE DOCUMENTS/PUBLICATIONS 

1. UNIDO Terms of Reference 

2. Statistics Books, 1987, 1988, 1989, 1990; publication of the 
Government of Syria 

3. Feasibility Study Report on PDF; by the Experts Team of SSRC 
Damascus, 1991 

4. Techuology Profile on ll!ioi Foundries; UNIDO 1987 

5. Metal Production Development Unit, Nev York, United Nations 
1982 

6. Personnel and Training Needs in Iron and Steel Industry 
UNIDO, 1986 

7. UNIDO Report on Establishment of Pilot Demonstration 
Fo~ry in Ethiopia (by GEKCO ENG. BV, SON, The Netherlands) 
1990 

8. UNIOO Report on Establishment of a Pilot Foundry Laooratory 
in Mongolia, 1989 

9. Guidelines for Establishing a Demonstration Foundrv in a 
Developing Country, UNIDO, Vienna, 1976 

10. Manual for Evaluation of Industrial Projects, UNIDO, Vienna, 
1980 
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trhe influence of climatic temperature and 
· humidity on the bond strength of cores made 
from some cold-hardening chemical binders 

• 

by K. E. l. Nicholas• & A. J. Briggs•• 
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lntrodu<'llon 
The increasing use of rold·selling chemical 

iders for mould and core production has 
alerted man~· foundries 1<1 problems caused 
by changes in da~--lo·day operating 
conditions: for eumplc. temperature. Most 
foundries arc 11.ell a11oarc that changes in 
sand lcmperaturc cause corresponding 

• allerations in 1he catalyst requiremenl and 
lhe hardening characteristics. uss is kno,.-n 
aboul 1he consequences of variations in •he 
atmospheric temperature or the relative 
humidity. within a foundry. on the curing 
rate or bond strength of cold·set binders. 
Unless the magnitude of these changes is 
kno,.·n. the strength and storage properties 
of moulds and cores cannot be accurately 
predicted. A further problem is that 

• properties delermined on cold·sel chemical 
binders in •·ell·heated or air-conditioned 
laboratories gi\·e a false impre»ion of the 
properties actually achi"·ed in a foundry 

• during production - •·here atmospheric 
conditions are likely to be more variable. 

!n the rourse of testina many differen1 
· .. 1emical binders. BCIRA has become 

a•·are thal inconsistencies in results 
occurred as a re~ull of relati,·ely small 
cha.igcs in 1he laboratory 11mosphcre. To 
ensure consisreney in resulrs. therefore. 
•sclRA has insralled a lar1e dimatic 
caoinet in 11.hich le~t cores -:an be 11ored 11 
constanl predercrmincd temperatures and 
ftumidirics. indepcndenl of changes in the 
laboralof) atmosphere. E1ually imponant 
is rhe ability to reproduce a wide ranae of 
atmospheric conditions, so 1hat 
corrcspondin1 chanacs in curine rates and 
final s1ren11h nn be derermined. 

In 1he 11ork "hich is the subject of rhe 
presenl paper. tM cabinet hH been used in 
the latter capaciry-to reproduce 1he 
variations in atmospheric temperature and 
relative humidity that arc likely to be 
encounrcred in foundries. The materials 
tested included two acid-catalysed furan 
l"l',ins. an nrcr-hardentd silicate. and t•O 
C01·silicarr composirions. 

VM of ttw rlfnulllt tablnet 
The nbintt shnwn in Fi1. tri.'OrporJ!r\ 

temperatures ranging from - 25cc to 
+ 100°( to be maintained. The lov.cst 
humidities rhat can be maintaintd in the 
cabinet range from SO per cent at 5°C to 10 
per cent at 80'(; at the otMr utreme. 100 
per cent hum1dit~ can be maint;ained O\Cr 
rhc temper;aturc range 10 to iO'C. The 
cabinet has a capacity of 0.28m'. 

The temperature •ilhin the cabinet is 
varied by adjus ... ble contact therrnomcters: 
the required relative humidity is controlled 
by presetting a •ct-bulb cont;act 
thcrmomeler 10 maintain a calculared 
temperarure difference from the dry-bulb 
thermomcrer. The specified relative 
humidity is maintained automatically by 
injection of atomised •·ater into the 
i:hamber. or use of the refrigeration system 
to 1011.er 1he humidity. 

The ronditions maintained 11.·ithin rhc 
cabiner for the present series of rests •·ere: 
Series I. Cabinet temperature 20'C. 
relative humidiry 40 per cent. 
Series 2. Cabinet temperature 2o=c. 
relative humidity 60 per cent. 
Series J. Cabinet temperature 20'C. 
relative humidily 80 per cent. 
Series 4. Cabinet tempcrarurc JO'C. 
relative h:imidiry 40 per crnt. 
Series S. Cabinet temperature IO'C. 
relative humidit) 60 per crnt. 

Ma ierfala tested 
fitt rold-ser binders •ere lested. the 
composition of rht mixtures beine: 
I Chclford 60 silica sand + 2.0 per cent 

UftfA min (8.2 per cent nitroaen and 
IJ.1 per crnl .-ater) + SO per ccnl 
phosphoric-sulphuric acid catalyst 
(based on resin weieho. 

2 Chelford 60 sili<'a sand + 2.0 per ccat 
PftfA resin (uro nitrosen and 14.1 per 
«nl •·aler) + JO per cent para·toulene 
sulphonic arid (based on resin ~iahO. 

J. Chelford 60 silica s.and + J.S per cent 
2.S: I ·ratio sodium silicate (56 per cent 
Httr) + O.JS per cent (based on sand 
11ei1hr) proprittary ester hardener. 

4 Chelrord 60 silica sand + J.S per 4:nt 
2.0:l·ratio sodium 1ilicatc (S-4 per «nl 
waler). CO ·eas hardened. 

2.5: I-ratio sodium silicate (Sb per cent 
11.·arer). C02-gas hardened. 

la•ntleadoa 
Some SO x 50 mm (2 1 2in) cylindrical AFS 
compacts v.cre rammed. from each of the 
fi\°e sa'ld mixtures. and changes in 
compression strength ,..ere determined as 
hardrning proettded ,..hile the test cores 
,.·ere stored in the climatic cabinel at the 
specified temperature and humidity. In all 
insrances. sand 11 room temperaturr. 20· 
25°C. •·as used in preparing the mi.tlurcs. 
for each specimen of 1641. 

The three sclf·senin& mixtures •·ere used 
immediarcly after mi1ing. specimens beinf 
rammtd in rapid succession before the 
bench-life of a mixture •·as uettded. In all 
cases it •·as possible lo ram berwccn si1 and 
eighl specimens •·ithin five minutes of 
making the indh·idual mi11ures. Each 
specimen •·as accurately •·righed. and 
immediately rransferred to the climatic 
cabinet. At rceular intervals specimens .-ere 
removed from the cabinet, n:-.-eighed, and 
the compression streneth dercrmined. 

I 

.1 
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lcmpnature and '-amiditJ before •di lat 
rv11. •u commclk'ed. Throu1hout the tests 
the cabinet malnJaincd dose conlTOI of 
temperature 1Dd •umidlty, temperature 
wariations lldna within 2.0°c. •hilt the 
•telatiwc humidit} nuctuatcd Ins than J per 
cent. 

All 1pcdmctll IMdt bJ thr C'011llicatc 
~ weft las.sed It I C'OJ"IU IJOw nk 
of J.5 I/min and '70 lpe (10 lbf/ln1

) 

pressure. F.ach spttlmcn •H Mfahed after 
aanlns. and chanan In wcl&ht 9Cft 
determined at intcrvab of 24 and 48 houn' 
storatt at the rcqu~ftd kmperature and 

llumldlty. Compression llrcnatN 9U'C 
de1crmlncd In the 11·1aucd condition, Ind 
alter storatt for 24 and 48 hours. 

All fin lllDdcu •ere teated 
simultaneously undtt the Mme temperature 
and humidity conditions. TM climatic 
cabinet wu llrou1ht to thr nqulrcd 

Tai* I Chupa In rompraalon atttnath aad W"Cfaht m for UF /FA re1ln-boncled corn ••ut.s cwrtna ... •-.. 

Temperature 

Aer.trve """"°"Y. 

Storage It~ 

15 m.n 

30 
1 h 

2 
4 

5 
6 

24 

48 

Streng1PI. 

llNm' 

I (lbl 1n'J 
i 
I 

I 7 
l 280 
: 1720 

I 5430 

(1 I 
(41) 

(250) 

(787) 

7054 (1 023) 

7 743 (1123) 

1

110160 (1 474) 

11 000 (1 596~ 
I 

Weigtlt I Strength. 
loss. llN m1 

g I (lbf •n'l 

::: 1.~ ~: 
-0 15 1940 (281) 

-0 25 3850 (558) 

-0 40 5680 (824) 

-040 6120 (888) 

-0 55 8000 (1160) 

-0 55 8240 (1195) 

Weight Strength. Weight Slrength. I Weig~ Strength 

loss. I kN m' loss. ! llN m' I loss kN m' 

g -+-''~1n'J T g • ""'"'') .J g 

1 
(IOl1n'J 

I - 0 (01 - I 28 (4) : -0 1C 0 (0) 

-0 20 110 (16) - 0 10 I 1190 (173) I -0 15 I 55 (81 
-025 1870 (271) -0 10 j 3900 (565) 1-030 780 (113) 

-o 25 3190 1549) -o 05 I 6560 !9521 1-o55 2120 130&1 

-030 5080 ;73:') I 00 i 8930(1295) 1-055 3900 (565) 
-0 30 - - l - I - U90 (651) 

- - - j91201u101,-06C' -
-045 669~ (970J j-010 !11450(16601 -07C 8440(1224) 

-035 I H5011oeo1 I -0051116so(16119J 1-01c 80.-0111661 

-005 

-0 05 
-0 10 

-0 15 

-0 20 

-0 25 

-o 50 

-0 50 

Tabic D Chaqa In rompraalon •lnnith and wefaht lou for PF IF A rain-bonded cora dlllhac nutna Uld •lonr· 

Temperature i 20·c j 20·c I 20·c I 30"c I 1o·c 

Relative humidity 1---4-~-"~---: ..... · ---~-·~,---!---8-~_"'~----~i---4_0-_ .. """T" __ ..... i ___ 60'i_ .......... __ ~ 
I Strengrl'l. Weagl'l1 ! Strengll'l We•g ... r 

1 

Strengl'I. We151l'll r Strengl'I. i Weig ... : I Strengt"I. We.g'I! 
Storage time j kN m' ross. 1 llN m' loss kN m' loss. t kN m' l loss I kN m' loss. 

I (lbf 1n'I g I (lbl 1n'j 1 g ! (lb' an1) g I (fOl 1n') i g ; (lbf 1rY) g 

15 mart 

30 
1 h 

2 
4 

5 
6 

24 

48 

--.---a --------- ---......-----t----------+---1 
I 145 (21) - : 28 (4) I - I 28 (4) I - ! 12:: (17) 

I 1100 (160J , -0 10 
1 

320 (47) j -0 15 I 440 (64) 1-0 10 '. 1170 1170) 

I 2960 (429) I -025: 980 (1,2) I -025; 970 11•01 -010: 2170 {314) 

I 4240 (615) I -035 a 2500 (362) : -045 I 2050 (2981 I -015 '503(, (7301 

r u90 16511 I -055, 3940 15121(-045 1 3150 1458) 1-025 i 6660 (9661 

l 5470 (794) ! -055; 3850 (558) ! -045 i 3!>50 (515) I -035 ! -

l . . I - I - - I - . ! - : 6020 (8731 
I 090 (723) I -060 a ,.790 (693) I -055 '5230 (758) I -040 j 8340(1209) 

I - ' - ; 6410 (930) I -0 55 I 5420 (786) I -0 35 I 6560 (952) 

I -0 1~ 

i -0 3C 

I -o 4c 
I -o 5~ 
, -~75 

o (OJ ! -o o~ 
34 (5) I -0 10 

324 (47) 1-015 

930 11351 I -o 25 

2090 (303) 1-0 35 
: 3300 (4791 -0 40 

I -o 7~ - I -

I
' -o ec . 6 010 (880J 1-o 65 

-07C a 5230 (759) -065 

• Tab~ W Chanaa In comp,...fon 11nq1h and welabt lou for •t.tr·hardened todlum-1lllcat1-honcled tora durfna nirfna and •torace· 

Storage tame 

15 """ 
30 

t ti 

2 
4 

6 
24 

2o'c 2o·c 

4~. eo-.. J 
Sr•e'lO'"' I We•g"r I S1•1ngt., --..i-w-.-.g-,.,-, +-l-5-,,-,-'lO-,"l--.JW•·;~:l-s-,.-.-.,;-,·"l--,...W-,,,-g--·----s,-,,-'lO-! ... -. --.-we.g"I: 

llN m1 loss kN m; I loH. f kN m: loss I kN rn' Ion • kN m' loss 

(IOI 111
1
1 ! g (lbf rn'J g (lbl 1n

1
) . . -~+· !"' 1n') 9 (lbf 1n') 9 

228 (33) , -0 15 476 (69) 190 1281 I - 39() (57) -02( I 300 (44) ,-0 15 

790 (11•) -0 25 1 300 (119) i -0 20 I '86 (143) ! -0 05 , , S40 (223) - 0 35 I 830 (120) -o IS 
I 700 (2471 I -0 35 I 2010 (292) I -0 30 2020 (293) I - 0 10 12020 (293) - 0 6C . 1 580 (229) -0 15 

I 2240 (325; i -065 I 159() (231) i -O•O. 2480 (359) I -010 J010 (437) ·O•: 1780 (258) 1-025 

1
2920 (42•1 I -0 90 • 1420 (351) I -0 so I 2940 (4271 I • 0 15 I 4690 (680) - 1 IC I 1920 (2791 ' -0 4:' 

3500 (!>081 1- 110 I 2110 (408) -o 70 I I - I 5180 (751) - 1 3C I 1720 (394) I -0 45 
41•'. rt:•1 -15013300 (479) -090 1 •:>40 IE•51 ·015 70S0(1'023) -20C.

0

3850 (558) -100 
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Flndlnp 
Chanacs ia comprn:1.ion strengths and 
•ci1ht loss for the rhree self-hardenin1 
mi'xtures arc compattd ia Tat-In I. II & Ill. 
n.c chanaa in properties, u ruina 
proceeded ill the fint sia houn, are listed 
t<>ldbcr with the •alues owa- the sucaed.ina 
48 houn of storaae in the same climatic 
conditions. The effects ol chanacs in 
climatic: condition on the initial curing rates 
of these three self-hardenin1 systems are 
illustrated in Figs. 2. J. & 4. 
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The strength and ~i1ht changes 
ddermincd foe the COalsilicate-procus 
cores bonded with 2.0:1· and 2.S:l·ratio 
sodium silicates arc recorded in Tables IV 
& V for the full ralljC of temperature and 
bu in idity nriatioa studied. 

Dr.n.loa el llMlmp 
Within the fint sh houn, the curin& rates 
of the two acid catalJWll resins and tl:e 
ester-hardened sodium silicate ~ YerJ 
sicn;ficantly .affected by changes in the 
temper1ture and humidity of the 
surroundina air. Tbc largest differntU in 
curina rates occurred with the hrO cold-set 
resins and, in bodl cases, increasin1 the 
relative humidity from 40 to 80 pet cent at a 
constant temperature of 20°C. or lowerina 
the temperature in the cabinet from JO to 
l0°C, ttduced the hardening rate. The 
ntent of the difference in curing rates for 
lhese two resins is demonstrated in Figs. 2 
cl J. which show that after two hours the 
strengths in each case varied by 4 I 00 
kN/m' (600 lbf/in'( at lhe extreme climat1, 
conditions. 

Cores made by the ester-hardened silicate 
process were apparently less sensitive than 
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lhe reiin-bondcd .-ores to the same chan .. es 
in temperature and humidity. After curina 
for two houn. strengths varied by only I 400 
kN/m' {200 lbf/in') at the extreme 
conditions but, as hardenin1 proceeded, 
rora maintained at 30°C and 40 per cicat 
humidity dCYCloped particululy hiab 
strengths, (F'aa. 4). 

While inc:reases in humidity at constant 
temperature caused measurable red"ctions 
in the curin1 rates, chances in a~.,hcric 
temperature were responsible for major 
alterations in stttngtb. In aU three cold·set 
systems, a hi&h atmospheric temperature 
(JO"C) ac:a:lerated curina throu-hout the 
initial 5- or 6-hour period, while a decrusc 
to IO"C ~rely retarded har.!e!l:na. 

The three self-hardenin1 systems 
appeared to reach equilibrium strength 
values within 24 hours at all the various 
climatic conditions studied, and ntending 
the storaae period to 48 houn produced 
relatively little change. ffo,-.~ ·er, the 
individual 24-hour and 48-hour equilibrium 
strengths differed greatly. depending upon 
the climalic conditions used for storage. 
The slrength differences observed wi1hin 
the first sis hours penisted during the 
following 48-hour storage period. 
Outstandingly high strengths resulted when 
cores were stottd at J0°C, and 1here was no 
indication that these values would be 
ultimately matched by prolonged storage at 
lower temperature or higher humidity. 

The cofsilicale pn>Cnl cores also 
appeared lo reach equilibrium strength 
values durina the initial 24-hour period of 
storage. Cores stored at J0°C and 40 per 
cent humidity .achieved much highet 
strengths than similar cores stored at lower 
temperatures or higher humiditiea, and 
again tr.ere wu no indication that longer 
storage undet these adverse conditions 
would lead to improvement. As upected, 
cores bonded with the 2.0: I ·ratio sodium 
silicate had higher 24- and 48-hour 
strengths than the correspondina series of 
cores bonded wit11 ·i1e 2.5:1-ratio silicate. 

With the various binder SJJtems studied, 
all the cores lost wei&ht durin1 storaae. hiah 
lemperature and low humidity bcin1 
responsible for the greatest weiaht l.>ss • 

T•ble IV Chanaa In compmalon 1trcn1th and w1l1ht for COf11lk11e 1l.O: I Sl01:Na.,O ra~fol bonded torel durlna 1ton ... 

I 
T em~ral\ire: 
Relative humodifY: 

2o·c 
6-0'!I. 

10°c 
6-0'!I. 

Strenglh. W•'9hf Strenglh, ~ we.ght 1 Slrength. I .,;,ig,,t ~engtPI. I Woight : S1r1ng1'1. I Weight 
kN m' change. , llN m1 ·ch1nge. kN m' change. 1 kN m1 c'11nge, , kN m' change . 

..._-------~-(-lbf-'1n') __ ,__o_;:--(-lbf_1_n'_1_~·-g __ 1 _<_'t>_f_1nll---itl---g-..... ~ -(~~~~-~ - (lbf 1n') I g -

"-~·:. * (51) ·0·20 500 (73) 

1

1 ·0·20 I 370 (5') -0·15: 300 '"' 1 -0·20: 270 (39) · -020 
eo 1 1 oeo (151> •0·25 12e0 11»> •O·JO 1120 11aa1 -0·30 1 "'' cun , -oJO , m <1201 , -o 30 

2• " storage • I I I ' ' 
JOI 15130 (7''1 -195 '120 (591) -105 391() (517) 1-0·30 7900(11•5) I -180: 5•70 (794) :-075 

... ~; 1
1 
:: :: ~:: :: ::: ':~: :: :~~ 11 

::: I::(:::: i :: : ~ ::: :: : ::: 
eo 1 3900 1ste1 -2·00 3~ ('4t) 

1 
-off 1120 12so1 -o 10 I BIO, 1eot1 , -1 t0 · ueo 1.,7l I -o 90 
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Tablr v 10w.l-1n CV111,,_.lon 11nnclh and ••l1h1 fer C0,-1lllcak (J.Sal SIOJ1~0 ..... , ...._.~••rt• ••ontt· 
Te~•ar.,re 20'c 
Reia 1•.-e l'lumiO•ly •O-.. 

L..-----
Sl•l"Gll'I Weog.,t 

llNm' ctia""•. 
(lbl on') II 

~--· 

As gasse:S 
2:> s I 09:; (1581 - (I 15 
•o s 1570 (2281 - 0 20 

I 
2• h sto·•~ I -2 10 205 2300 (333) 

•Os 1 310 (190) , -2 10 

•I!" sto•age 
?Os 26':> (3831 

I - 2 15 ' 
•:> s 

I ueo - 2 15 I (?151 I 

Sintt all 1he bindcn contained appreciat-lc 
quantities of ••attr. lhe •·ei1ht losses 
recorded mus1 be primaril~ connected ,. i1h 
•·a1cr c,·aporation from the cores. althou1h 
other ,-olatilc conslitucnh such as 
formaldehyde and furfur~I alcohol mif.:hl 
account for some or the ,.ci1h1 rcductic>n 
E,·cn in the mosl ad,crsc rondiuom. of 80 
per ttnl rclati,·c humidit~. none of 1he cores 
increased in •·eigh1 - •hich indicates that 
no •a tcr a bsorp1 ion occurred. 

Although the strongest resin· or silicate· 
bonded rorcs lost most in •ei1h1 during 
storage. there is no clear correlation 
betv.ttn S1rength and ,.·eight loss for an~ of 
the binder snlcms studied. HollC\·cr. the 
11·eigh1 Ion f;om a core during s1ora1c is a 
good indication of the emironmcnl in •·hich 
a core has been slored. and this could be 
used as a simple con1rol test to detcrrninr 
the ulcnt of climatic ,·ariations • ithin 1 

core shop. The present n:sults clrarl) 
ind1caic 1ha1 11arm. dn conditions •hich 
permi: the muimum ~·eirht loss from a 
mould or corr 11·ill cnsurr 1hr hiFhest 
suc .. g1hs. and probabl~ 1hr longest shelf­
lifc 11·ithout drterioration 

2o'c 2o·c 
IO". BO". 

S1••"9'" Weog"'I S•••""'"'· Weog.,t 
llNm' Cha. llNm' cha• 
(lbl ..... , II 

(1bl ""' 
II 

1130 (16-' -015 1020 (1•81 - 0 15 
1 570 12n -o 20 ' 1 560 (226) - 0 2~ 

21'0 (311) -1·30 1560 (226) -0 BO 
1 510 (219, -1·30 1590 (230) -085 

1 970 (28~ . 1 •(I , 9':> (28?r . - 0 95 

i I . o 9~ 126:> (1E'.: . 1 45 1_68:· 12.C31 

found~1es rrout>lrd b~ lo• s1renJ1hs. 
surf a CT l'~ edrc friabili1~. and rapid 
dc1eriora:ion of cores should consider the 
cconomin of pro,·idinf •·arm. dr~· 
condition\ in • hich to slorc their cores. In 
,-ic,. of the much hi1hcr Slrtnflhs •hich can 
be ach1c•ed in such rondnions. some 
rcductio~. m bindrr ronu:nt ma~ be possi't>le 
10 offsc: 1he com of pro,idinr additional 
heal in the corr s1orc. 

finall" it mus• be concluded thal all 
tes1in1 ~f cold·sCI chemical binC:ers should 
be carrie;! out 11 controlled trmpcraturcs 
and humidih. or thr results obtained •ill 
ha,·c linle sijnificanCT. When the results of 
such tes~ arc reported the en,·ironmental 
rondi1ions should be stated. 

Condaalom 
I Thr a;rinJ ra1es and final slrength of 

mould; and rorcs madr from cold-set 
resin o: sodium sihcatr bonded sand 
mir1urrs arc sirnificantl~ affcrtcd b~ 
chan1es in thr ambirnt 1empcra1urc and 
rclathc humidi1'. 

2 Hi1h 1mbien1 ·temperatures arctlcratc 

30•c 1o·c 
•o-.. w. 

St••"G'" Weogl\t St•engt'\ W•9"'' 
llNm' Cha •. llNm' .:l\a"99 
(lbl rn') II (lbl•in') II 

970 (1'1) -o 10 1000 (1'5) -o 2~ 
1500 (218, -o 25 1 !>()() (2171 - (' 2!. 

•JOO (623) -2·10 2810 (•Gal - 1·05 
2610 (379) -2·05 1580 (229) -1·05 

• 100 (59.Co -2 15 2220 (3221 . 1 2':: 
286f· t41~J . 2 10 1'30 1206. • J: 

curin1 ra1es and rnsurc muir..ur:­
strcnJ1h dc'"elopmcnl from a binder. T <' 2 

lesser n1en1. lo,. atmospheric hurr.i~n~ 
promolcs similar changes. 

J The hifh stren,ihs achic"ed b} storinf: 
cores in •arm d~ 11mosphcrcs cannn'. tir 
ma1chcd b) prolon1cd storaj!t in r.Prt 

ad,erse condi1ions. 
4 Cores bonded 11·i1h furanc resin• o: 

sodium silicalc lost •·eigh1 o,.inf 1< 
r'apora1ion of volatile constituents. 
soh·enu or 11·a1er durinr curinf anc! 
s1oragr. The ntcn1 of the •right loss i~ 
de1ermincd b} the a1mosphcric 
tempc-ra1ure and relative humidit~ ir 
•hich curing or storage occun. 

5 Laboraton tests should be carried out a: 
controlled· temperatures and humidi~ if 
consistenl results arc to be obtained. anc! 
these conditions should be reported •ill"· 
the bondinr properties. 
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Appendix 8 

NOTE 
on the counterpart institution 

The Scientific Studies & Research Center (SSRC) was founded in 
Damascus in 1969. The law stipulating SSRC creation, was sub­
jected to amendments in 1972 and 1983, entailing the extension of 
its objectives to inc\ude research, experimental. developmen~. 
scientific training and industrialization. In order to fulfill 
its objectives, SSRC was granted the status of an independent 
scientific body. The SSRC conducts applied scientific research 
and experimental development with the aim of furthering Syria's 
progress. 

The Center also places great emphasis on the acquisition, trans­
fer and adaptation of technology. It is further interested in 
developing management science and techniques, and industrial en­
gineering. 

The SSRC is managed by a •Board of Directors• composed of the 
directors of affiliated institutes and some academic figures. 
The Chairman of the board is the General Director of the Center. 

The activities of the SSRC are focused on applied sciences and 
technology as well as management and some economic issues. The 
Center also seeks to develop and promote some industries, par­
ticularly in the ele~tronics field. It plays a pioneering role in 
the development of the applied science and technology infrastruc­
ture of the country through post-graduate training and education 
in the Higher Institute of Applied Science and Technology 
(HIAST). It also eudeavours to improve the quality of inter­
mediate education to meet the needs of research and development 
laboratories, particularly in modern specializations whose spread 
is still limited in both the public and private sectors. 

The SSRC collaborates with different public sector institutions 
for conducting a number of applied studies and research. It also 
supervises the training of technicians from different ministries 
of the state. 

The Center, too, has strong relations of cooperation with Arab, 
regional and international scientific institutions for the pur­
pose of developing and guiding scientific staff, and promoting 
scientific collaboration ties. 

Its principal activities towards the industrialization of the 
country are as follows: 



• , 
( 

• 

• 

/ 

- linking research and development activities with industry, 
on limited and subsystem scales, 

- transfer of new technologies and their application in 
industry, 

- design of technological plans for industrial operations, 

- assisting the public sector in conduc~ing technological 
studies for industrial projects and providing production equip­
ment for these projects . 
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APPENDIX 9 

LIST OF TABLES 

Table No 

1. Castings demand in Syria 

2. Overall castings production /PDF 500/ 

3. Projection of castings butch production /PDF 500/ 

4. Projection of castings production /PDF 1500/ 

5. Specification of machinery/equipment 

6. Raw materials requirement /overall requirement/ 

7. Annual raw materials requirement /local/imported/ 

8. Training requirement I /managerial/senior staff members/ 

9. Training requirement II /supervisory staff /skilled workers/ 

10. Comparison of investment capital expenditures -

see page 15 of the report 

11. Basic characteristics of iron castings groups 

12. Application of cast iron 

13. Application of steel castings 

14. Amer;can specifications for steel castings /ASTM Standards/ 

15a. Customers Codes 

15b. Steel castings production /PDF 500/ 

16. Steel castings production /PDF 1500/ 

17. Cast iron production /PDF 1500/ 

18. Sensitivity analysis; Internal Rate of Return; PDF 500/PDF 1500 •· 

- see page 20 of the Terminal Report 

19. Production/sales; PDF 1500 

20. Production/sales of steel castings /in consecutive years of operation/ 
PDF 1500 

21. Production/sales of iron castings /in consecutive years of operation; 
PDF 1500 

22. Structure of production costs - see page 21 of the Terminal Report 

23. Investment and sources of required finance - see page 22 of the 

Terminal Report 

24. Balance of metal charge - page 29 of Annex 1 

25. Comparison of the main sand moulding processes 

26. Comparison of the main sand core-making processes 

' 



• 
27. Characteristic~ nf core-sand moulding methods 

28. Summary of features of main sand binder systems 

29. Foundry patterns requirement 

30. Manpower requirement 



Industry 
/Corporation, establishment company/ 

Agriculture Mechanization 

Cement Industry 

Chemical Industry 

Food Processing Industry 

Geological and Mineral 
Processing Industry 

Roads/Bridges 
Construction Enterprises 

MATA Co. - Maintenance of Public 
Transportation Means 

MILIHOUSE - General Civil Eng./ 
Construction Co. 

Port Authorities 

Railway Co. 

Petrochemical Industry 

Sugar Industry 

Transport Industry 

HAMA Steel Plant 

Private Sector 

Other unspecified castings users 

Castings Demand in 1991 
as per Syrian Industries 

,, 
Id~ntified 

steel 
castings 

600 

2.383 

72 

-

22 

68 

50 

82 

15 

50 

470 

45 

190 

-
-
-

iron 
castings 

103 

-
93 

22 

22 

436 

27 

68 

15 

1.000 

270 

33 

300 

-
-
-

I 

TOTAL 

703 

2.383 

165 

22 

44 

504 

77 

150 

30 

1.050 

740 

78 

490 

F==========================================F=============~==============~============= 

GRAND TOTAL 4.048 2.389 6.437 

• • 

Table 1 

in tonnes 

Estimated I 

steel iron TOTAL castings castings 
-

1.500 500 2.000 

10.000 - 10.000 

500 600 1.100 

100 100 200 

150 150 300 

1.000 3.000 4.000 

50 27 77 

82 68 1!:>0 

15 15 30 

50 1.000 1.050 

1.500 1.000 2.500 

500 300 800 

200 300 500 

4.000 1.500 5.500 

1.500 500 2.000 

11.853 7.940 19.793 

============== =============~============= 
33.000 17.000 50.000 



Table 2 

Overall castinss eroduction 

/PPF 500 'f capacity/ 

in tonnes 

~pe of produ~tion ' --Projected tonnage in consecutive years 
~--------------- --------------------I 

5 I 1 2 3 4 
--------------- ,__ 

I 

i Batch 170 270 365 440 470 i 
~-----

- I 
I 

~~bing 30 30 35 40 60 
' 

TAL 200 300 400 480 530 i L_ 

·-

! 

I 

I 

I 

' 

. . . . . . . . . . 



Weight groups of castinas 

up to 5 kgs I 

Projection of castings batch production 

/PPF 500 T capacity/ 

Consecut~vc year 
--------~--------[-------;-------1------;-------c--; 
---------------- --------------- --------------- -~-

Tonnes 
-----

6.5 12.0 15.0 28.0 

Table 3 

---------~ I = 5 ------

33.0 

----------------------- ·---------------------------------- ----------------------- ---------I 5 - 25 kgs II 46.5 76.0 100.0 122.0 122.0 

r---------------------------- ~---------------------------- ---------------- ---------------------------~ ----------------. 25 - 100 kgs Ill 85.0 125.0 170.0 180.0 190.0 

~::!~:::~~:~::::~::::~-::: -------------------------- ----------------- ----------------- ------------
IV 32.0 61.0 80.0 110.0 125.0 

·------------
•••••••:mm:ms:amm== ====•••m••••••••m 

----------------· --·~·--·········· ····--···•••M•••• 
I Sub-total - 170.0 275.0 365.0 440.0 470.0 
L--

l /) 

• • 



~.!:~J!£~!~~-~!_£!~~!~1!_e~~~=~!~~ 
/PPF 1500 T/ 

Table 4 

·------------------------ --~--------r------- ..... --------~-----------------,-----.--- ----
. . Tonnage of castings in consecutive years /tonnes/ 

~~~~~~;~~;~~~~~;;~--===--~ ~;1r~~~~r~;t:f ~~F~~~~~- -s~~:1--F~~~-~ -~~::1T-i;~ -~~----~~:--
-------- -------- --------- -------- --------- -------- --------- -------- --------- --------

I! 5 - 25 kgs 102 - 123 - 150 45 200 65 250 90 

-------- -------- --------- -------- --------- -------- --------- --------
_ _. _______ 

--------
!!! 26 - 100 kgs 175 - 180 - 270 80 360 130 400 180 

-------- -------- --------- -------- --------- -------- --------- --------- -------- --------
:v !0! - 300 kgs 71 - 130 - 135 70 170 100 200 120 

-------- -------- --------- -------- --------- -------- --------- -------- -------- --------
I 

:~~bing type castings 17 - 17 - 30 17 30 40 90 80 

I ---------------------------- -------- ------·-- --------·" -------- --------- -------- --------- -------- -------- --------
' Sub-total iron/steel 

·astings 380 480 620 220 800 350 1000 500 
~~ ~~===~====~=;====;=====•=•s•==•••=~===••===d======~=='~==~=====~====•====b===••==•dmmmmm••••~••=•••••--••••••••••••==•m•= 

1 Total castings 380 480 840 1.150 1.500 
._____________________ ----------------------- ----------- --

• 



Table 5 
~e!E.!..ill.!...~ 

• 
••chlnery, egulp!!!!nt and toola 

/PPF: 500 t 8nd 1!>00 t c•p•clty/ " 

• 
u. .. De•crlptlon St••l c•atln1 D•et. I CHt lron o.et. lla!llU'k• Procuraaent coate 

9u8ntl ti /eatlaated Cir prlc••/ 

~----- -------------------- PPF 500 T ----------------~~~ _!~----------------- -..--------------------
,_ _____________ 

1 2 3 4 !I e 7 
---------

l. Scree Yard 

Oa7-acet7lene aaareaate l.!100 

Plettora-1cah 1 I !'100 

2. llel Una 11\ol! 

I 
Electrlc Arc Furnace l.!'l t I l 180.000 

I lnduct\on Jllelt1n1 Furnece 

I 
SO() kl I 100.000 

I lloltoa pourlna l•dl• 
l 

l •ltll llnlna 3 4 - 1.~ 

Tea-pot l t ladle - - I 700 
I 

I 
or- l•dl• O.!'l t - - 2 1.000 

Hand l•dl• !IO kl !I 

I 
!> !I JOO 

I s:aa l•dl• /ca~t \ron/ 2 l - Locally fabricated 

I Platfor• 1cal•• 200 kl l l - ~ 

i i 
Ladle dr71n1 etand I I - Loc•lly fabricated 

I ! 
lltctrlc or1er tor •topp•r• 

I .1 2.'-0 • 1200 • 1700/ I I - Loc•lly tabrlcated 

I 
M.,11.~ •1••r I I c apac 1t7 l !IO I It•.·• I l - 4.000 

! I 
Ov1r11ead br1d1e crane: I 

I 
Q l,l T I I - - l!'l.000 

Q !1,0 T - l I 20.000 

I L1ft1n1 "'aanet I 2 - l!l.000 

I Fork-lift truck• O • 1200 kl 

I 
I I - 8.000 

C•et iron 1noc .. l•t1on dr..-
I I ledle I ~ 

I 
- - I 8.800 

l ! I 

I I 
I I 

I I 
I I I I . • -• 



~l ' I ' T----~--;=:c==-;=-----· 
Mechlne 110uldln1 Sectlon 

7 8 

I 

I Jolt-•qu•••• pln-llft 
llOuldlna aachlne: 

Mouldlna teble: 
600 • .00 
too. 600 

1100 • too 

Mouidln& boXH: 

600 • .00 
eoo • eoo 

1:00. 900 

Pallet• for llOuld: 

1100 x 600 
1100 .. too 

Set or roll•r teblea: 

a • no 
a • 2 .. 400 

9 • 2 .. 650 

H~l•t block !IOO k& 

Hopper, capaclt1 
Y • 3 cu.•. orer lllO\lldlna 
••chin•• 

rree-•tand1n1 pneu .. tlc 
~r•n• 1000 k& 

4. I Hand 110uldln1 Sactlon 

Mouldlna t>o:u• 

Pallet• for 110uld 

Sand allnaer 

!). I Ch111 Mould• Sact1on 

C••tl~ aachlna 
/fl&naa llOUld/ 

Caetu;a aachlna 
/~••ent cruahlna ball 
•Ou!d8/ 

e. I Shell 110uldln& atand 

Shell •ouldlna aachlne 

30 I -
30 30 

30 

30 I :io 
30 

1 !) .. 

I 
;>O '" 

20 • -
)0 •• 

2 'i! 

' II 

2 2 

1 !) 

\ 
30 

10 10 

... ' -
4!) 

-
4!I 

-

I 30 .. I 

I 

2 

I I 

I 20 

10 

• 

1.ooal11 tabrlcated 
l.ocall1 fabricated 

I 

I 

l.ocally fabrlcated 

-
l.ocally fabricated 

Self hardentna •ouldlnal 

S••l-chlll •ouldtna 
technique 

20.000 
2&.000 
30.000 

100 
150 
250 

1 '" • 500 

2.000 

3,500 

400 

e.ooo 

20.000 

20.000 

40.000 



~;'{ '°'" -· .... : .. .:------ I '-----~L----~~~~~~-=---T- ~ 
I Muller •lx•r cepeclty 1$0 

5 6 
-----~--------~------------~--

7 

··----------------

j Swine •lxer capeclty ao 1 

Speed 11Uller •ixer 

Teale-type core blower 
wl th .u.ac"-ant ror 
hot-box 

Core..,.ker·• bench 

ll•ctrlc rack-type drier 
1 '7()() " 2•00 ll 1700 

Core rack 
llOO x 900 x 1300 

Fork-lift track 
0 • 1200 k& 

F~••-•tand\na pne....atlc 
crane O • 500 k& 
rad\ua 3$00 -
Mould and core coatlna 
•l••r capaolty 1eo 1 

a. I '•ttll!!I and heat 
treatment ~ 

ALrl••• ehot-blaat1r1 ••chin• 

Two-table alrl••• ahot blaetlna 
.. chine, .ax loadlna 1000 kl 

Air operated 1hot-blaat 
cabinet-table 
capacity 2000 k& 

Table for knocklna out cora1 
1500 ll 900 ll 500 

One-wheel ar\ndlna ••chln• 

Abraalva cuttlna off •achlna 

Sinal• alrd•r crane O 3,2 t 

El1etr\c weld\n1 .. china 

Waldara tabla 
1200 • ?!'>() y 600 

Llquld fuel-fired, car bottCMa 
ch .. ber furnace with aet of 
control and .. a1ur1n1 apparatu1 

Water tank for coolln1 ~r c1at1n1• 

011 tank for quenchlna nf ca1t1n1• 

Ouat col hctor 

• • 

3 

3 

30 

3 

2 

5 

5 

50 

2 

6 

3 

2 

2 

2 

2 

~ 

Locally tahrlcated 

Loc1lly tabrloat•d 

Locally fabrlceted 

3 

I 
Locally t1brlcated 

2 I 

Locally tabrlc1ted 

Locally fabrlcat1d 

l.ocally fabrlcat1d 

Locally fabricated 

• 

15.000 

10.000 

18.000 

15.000 

8.000 

3.500 

10.000 

20.000 

25.000 

2.500 

2.500 

15.000 

7.000 

40.000 



I Fn Sand condtUont111 plent 
lth aU\d dt1trlbutlon 

I 
nd Hnd dr1' 1 llltl• 

I Send dl•trlbutl<'·• and return 
1 belt conv17or1 L • I'° • 

I 
I 

Sand dl1trlbutlon en~ return 
belt con,c7or1 a • $()() .. 
Le • 30 • 2 pee 

lelt feedere L • 6-7 • 

lox-t7p1 f11d1r1 

llull1r •1a1r 900 L 

ll\lller •t•er 2'° L 

Core 1eno •laer ~~ L 

F1c1na •end condltlonln& 
•!xer 170 L 

Maanetic ••P•r•tor 

Rotar1 1cr11n output 
20 •l/n 

l11k1t t7p1 1l1v1tor 15t/h 

rluldt11d-bld drt1r end cooler 
2-5 t/hr /llqutd fuel fired/ 

Aerator, output 0 • 40 cu.•/hr 

10. I P1tt1rn .. ktna 1h0p 

I . 

Wood 11th• 

Ooubl1-1plndl1 1h1p1r 

land-••• 

P1n1l planer 

Sur fleer 

Clrcul1r ••• 

Ooubl1-wh11l arln~•r 

Proflle arinder 

CarpenUer botl!nc.h 

lench plate 

lettery pletfol"tll cir 

Stor111 rark 

• 

3 

2 

2 

• 

-
• 5 6 7 

250.000 

l -

I -
I -
2 -
2 -
- -
l -
I -
I -
I -
I -
I -
I -

I - 180.000 

2 -
I -
I -
I -
I -
I -

7 - Locally fabricated 

I -
I -
I - Lor.ally fabrlcated 

I 

• • • • 



--- .. 
l 2 ' .. 5 6 1 -- -

11. Ma\nt•nance Section 
2&0.000 

lnatr.,..nta Calibratt!!IS•ctton 
100.000 

Pilot Laboratory 1 I ;:.50,000 

Expreaa Laboratory 
/Sand propertlca/ .. tal 
C091poaition/ 1 1 I Induatrlal Inrraatrvctur• 
lquip-.nt /water pumpa, 

100.000 

•lr c011Pr•••ora, tranaror-
.. re. etc .. / l I 150.000 
0.-duattna ayat•• 
'8ter re-a:nii.timing 
Aircondi~ 

-

.. • • 
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RAW MATERIALS REQUIREMENT 

Steel scrap 
Pig-iron 
Cast iron scrap 
Ferro-alloys 
Refractory materials 
Limestone 
Iron ores 
Silica sane 
Fine clay (binder) 
Bentonite 
Natural organic binders 
Sodium silicate 
Other (auxiliary) materials 

500 

95 

T Foundry 
T/years 

700 
100 

40 
50 
30 

100 
100 

10 
30 

5 
15 
10 

Table 6 

1500 T Foundry 
T/years 

1.430 
330 
500 
100 
120 

50 
200 
210 

20 
70 
10 
-t 0 
2 



Table 1 

Annual Raw Materials Requirement_ 

----------------

r 
----- I 

---------------

------ ------------~~~" ':_::~:~~ 
:::~~~~-~~eell 

PPF 500 

Quantity 
/tonnes/ 

Procurement 
cost 

-----------

PPF 1500 
~-------~----,~-~-----------

Quantity I Procurement 
/tonnes/ 1 cost 

Return steel scrap 

P~rchased steel scrap 

Silica sand 

Sentonite 

Cast iron scrap 

vther materials 
~----------------------------------
~ TOT:,L SYP 

I --~~~~~~:~-:~~:~~~~;--------------
Pig iron 

:erro-alloys 

Iron ore 

I 

Refra,tory materials 

Graphite powder 

Chemical resins 

Sodium silicate 

:nasting shot 

~--~~~:~-~~~:~~~!~----------------­
TO'!' A!.. '..'S~ 

• • 

2.580 

4.100 

2.150 

2.150 

10.000 

280 

400 

100 

30 

155 

776.000 

1.640.000 

215.000 

64.000 

1. 550.000 

850 2.193.000 

970 3.977.000 

210 452.000 

70 150.000 

400 4.000.000 

---------------~----------------·'·----~.:~~~.:999 __ n ________________ j ___ ~.:§~~.:922 ____ _ 
---------------~----------------·----~.:~!9.:999 __ "-----------~----J __ !!.:~22.:922 ____ _ 

300 100 30.000 330 100.000 

5.500 40 22.000 100 250.000 

80 100 8.000 200 16.000 

250 50 12.500 120 30.000 

2.500 10 25.000 25 62.000 

a.coo 15 120.000 35 304.000 

1.000 15 15.000 45 45.000 

2.500 10 25.000 25 63.000 

25.000 45.000 
---------------~----------------·--------------- ---------------- -----------------

480.000 915.000 

.. 



Post occupied /TraineP./ 

TRAINING REQUIREMENT I 
/Managerial and Senior staff members/ 

Group study tour Individual fellowship 
programme 

Table 8 

UNIDO - In-pl.ant training 
programmes 

~~~~~~~~~~~~....,~~~~~~~~~~~~~~~~-+-~~~~~~~~~~~~~~~·~+-~~~-·~~~~~~~~~~~~~~; 

Manager PPF x x x 

i --------·-----------------------~-------------------------_. ________________________ _..___ ----------· 

· Production Engineer x x x 
I 

:-----------------------------~-----------------------~------------------------+---- ---------
' Laboratory /Quality Control 

Engineer x x 

-------------------------------------·--------------------------~---------------------------+--------- --------· 
14aintenance Services 
Engineer x 

------------- --~--------------------------4-------------------------+--- ~------------
Senior Designer 
/Process Designing, 
Programming R/D/ x x 

--------------------- ---1-------------------------4-------------------------+------ --------------
Superintendent 
Pilot Laboratory ! I x 

' ' -+-
-~==~it~-~:::::::::--- ---:--------------------------1------------=------------ I - - ----------·, 

I 

• • 



Post occupied by trainee 

I 

Group study 
tour 

TRAINING REQUIREMENT II 

/Supervisory staff and skilled workers/ 

Individual 
fello111ship 
programme 

UNIDO 
In-plant 
training 
programmes 

In·-plant group trainina 

Local Abroad 

Table 9 

-~ 

On-the-job training 

Local Abroad 

x 1_:a~~~~~~Y A~si~~~~-- --------~-------------~-------------~--~----------~-------- -------------I Maintenance Service 
; Mechanic 
I 

x 

i--------------------------------~-----------4--------------~-------------~--------------i------ --~-------------· 
1 Maintenance Service 

x i-==~~~~=~=~---------------------±------------f-------------t-------------1---------------c------------
1_:1ect~on=~-~~~~~~=~---------- ----------- ------------- ------------- -------------- -------------l x ...,. _____________ _ 

i-~~~dr~-~~~~~~~-~~~ig~~~-------- ------------- -----~------- ------~------~-------------~-------------+------------~--------------' 

____________ .,. _____________ . 

I Pattern-maker x x 
:----------------------------------1---------------1--------------~-------------~--------------~------------ I -~--------------! Moulding Machine Operator x x 

x i-~~;~~;;-,;~~~~;~~~;~~~;,-------r--------------i-------------1"-------------1--------------r------~---_.___ --~--------·------
' 
1---------------------------------+--------------1--------------1--------------~--------------1-------------------~-------~--------------

Core - maker x x 
·----------------------------------; ------------~----------------------------- ------------------· ·-------- ____ ,.. ____________ _ 
: Hand - moulder x x x 

Ladle mason x x 
I 

-------------~-------------1--------------

------------- --6--------------~--------------+--------------~--------------+--------------+-------------~-------------, 

-~----:~---~-----~------~--~~--i--------------Ladle operator 

·----------------------------------
Operator heat-treatment oven 

• ~ 



I 

• 

All('J t;ype 

Qst st.eel 
/cartx:n a'd lOf 
alloy/ 

Table 11 

Basic characteristics of iron castings groups, 
as influences in sele~tion 

Iait a::ist OOlbined with ~e 
ta'd'less, tearile sbegth ad ri.­
gidi.t;y; higl c:u1pessi.ve sbegtta; 
hi3t <hip~ ~cy ad therml 
dJxk resi.st:a"x:e; eiccellmt f~ 
dirg <pill.ties fer ccnplex ~ 

Hide' bniile sbegtta with d.w:r 
tilit;y; "63r' resi.star.e; ccno­
siro rcsista'r.e; kw er nobat.e 
coot 

Higi yield ad t.En:>ile ~ 
stiffres> ..0 strergth--leiffrt: 
ratio, O'.Jibined with ~ 
an fati3E resista-re, at n:r 
derat.e cart; 

Ca-rooicn resistn::e tn:8- a 
wide~ of" caditiai:;; rcsi­
stare tn hi3l trnperab.re creep 
an arimticn; al:rasicn resistare 

Exalples of" <g>lic:atiai:; mpesi.:;irg 
min da'actzristics 

lhhlle <XMr; u.net seauent; lathe bed; 
i.e. cylilder block; b'3<e Oull; irUJt 
m:uld; gem- blait; pistxn ~ 

Crai<md't; awirulbral illplmerts; 
bill mill lirer; J1J1P ad valve ccnpo­
nenm fer acid pl.cnt 

n"OCk I iii<; aircraft u d:r ca& t i.age 
nerher; mill tn..s~; die block; 
reavy cl.rt;y gear bJa-k 

~t.er brl>ine runer; p..np ad valve 
COIJXH31ls; ffE brl>ine ca>~; radiait 
b..tle; ti.be ~; c:arh.ris~ box; 
exr::avatrr b.Qet I ip; red< c::ruh:r jaw 



2 

Application or cast iron 

Grad<! or alloys IC ind or 110Ulds 

3 

tb.Jsir1p. C11Sirw5, ani­
ci;al ad ..tzr .... 
uart: CLiip &liU 6 

5 6 

~lirdr blocicB, bmts, lldlinabilif¥, p-..e ~inn. Sn1 

7 

oil PJll> bodies, .... ~ stnlwth Hilft carbn desin!d to /Strd wittl chill.t 
baoeJ, lJ9it clJI¥ tr.- BS u.2-Q <!lilWate tot crm:ka. /Di-t 
le ck\ms . ltattri!..V 

-~-----------------------·----------------------------------------------------------------------------------
lk1lle clUB llld clutm 
platl!S i.dr ~ 
clJI¥ ssvke. m-1., 
.... CMt:lrwl· Unsw, 
pistaa, 1-.y .... 
llClllB 

Camstafbs, cylirdr li­
l'll!!r'S. Hrdlnlble allqr 
IJl9' inn caitUw; 
~catiidm 

Pulp lxdies, pips 
ad othr cartiJWs 
r<r LB! at de..etm 
~tormist 
acid ca.istic ad ..it 
Sllutias 

DDI 1964 

·--~--------------------------··-----------------------------------------------------------------------------
Clrrasiai at <!l.eva- Val11e pder, pislrrl Resistmt to arrasia"I As~ S;nl llDlld!I 
tl!d tnlp!Tata.n! rirg;, p.np lxdies, ad -- at <!leuab!d 

iJipeJ.lers ~ 

-
~ alJDy llhite inn 
0-. Ni, lb /IWd!nlV 

--~--------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------
Castir8t f<r ct-..1cal 
irdstzy • .nm-.· 
tic "8lve htudrwl 

-·----------·----------------------------------------------------------------------------------------------

·-----------------------------------------------------------------------------------------------------------
eq.JipNm;, uapwwwa 

-----------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------Val-, ,,...., pipe 
rt ttltwo ..i Oltir 
pipirc °"""°&ltli 



--·--· ·------------- ---·- . ----·--- -----
fb 

• 

3-- "8!la, tnBirwS. tol­
dens, pm111 ac electric 
-mn. 

lbllm, ~ ac n.Wrws. 
...- ac taddtm, 8ldpa 
md Ja:x.JC;;l- pm1B 

o.15 - o.ax c lntriCBIDll~ CEtifW> with -u 
csm. -1 -=t:iaa 

o.35 - o.a c Sillp1e -..: cmtilWS ac hi4fl ~ 
cstxn stlel ~ 

·-------------------------------------------------------------------------------------------------------------
4 V!1r - mt aa&d by lbllll, s-111 ac aunra, ~ lwd.- O.!D - O.B C As .a- tut wittitut-......, ~ 

,... ~ sb'a!l!l"'8 a .uia ..i ~ ani:n stllll:! 
nnel~ 

6 

• 

0.3:) - O.c:& C s.n.itiW? to~ by 1-t trs-
1.a> - I.Ii& .., 

o.25 - o • .m c Fer C!6tirgs n:>t. eip:a.:t to ~ l!itns!ie: 

0.5 - O.& a-

0.25 - O.C C f:pt::ial.1,J fer Cl61:llWi ~the~ 
0.8 - I .IS Q- ,..;t;y d ~ is l"l!QJl.t'Cd 

0.2 - o.:a It> 

-~------------------------------------------------------------------------------------------------------------

• 

13 .... mt ,_i tapnltlre PlrtB"' ~ . .ula, ... ~ 
..s 11t. Y«'I hi4fl ~ tlleU\ ar ~. tndc 
w- dm1nl 

1.0 - 1.S a- Cwitirc< oC reLatillel.y J.arge 9l!lCtiaB 
3.0 - 4.S Ni tm - «D _, 
0.2 -o.c~ 

0.15 - o.:r; c 
1.sn. 

0.4 -o.sc 
1.3 - J.SSi 
16.5 - 17.S Q-

0.3 -o.sc 
1.3 - l.S Si 
a;.o - <B.<K a-
3.5 - 4.S Ill 

0.2 - o.~c 

., J ·°' 
Si l.!S 
12.5 - 14.S Q-
Ni 1.CX 

1.2 - use 
12.0 - IA.CS()- /a. 3.S <b; o.a VI 

-------------------------------------------------------------------------~ 
1A ..... llt elevlltBd ~ lbll t~ ptJtria rnlla, .... ~ 

• ..S hi4fl ~c .a- ctwirw ~ f~ strw,.ui ~ 
•ei-i.t~ 

1.6 - use 
224'0-
1.S S Ill 
2.2sw 
2.0S<b 
o.ssv 



• 

.. 

• 

Table 14 

SOllS OP AMERICAll SPICCIPICATIOllS POR STDL CASTINGS 

carbon and Low Alloy C&•t st .. 1 

ASTM 

ASTll 

ASTll 

ASTM 

ASTM 

ASTM 

ASTM 

ASTM 
ASTM 

SAIC 
Mil 

A 27-62 Mild to x.diua-strengtb C&rbon-st .. 1 C&ating• 
for General Application. 
A 148-60 High-Strength st .. l C&•tinga for Structural 
PurpoM8. 
A 216-63T C&rbon st .. l C&ating• Suitable for Puaion 
Welding for High T81aperature Service. 
A 217-60T Alloy St .. l C&atinga for Preaaure Containing 
Part• Suitable for High Temperature Service. 
A 352-60T Perritic st .. l C&ating• for Preaaure 
Containi~g Part• Suitable for Low T911perature Service. 
A 356-60T Heavy-Walled carbon and Low Alloy st .. 1 
C&atinga for Steaa Turbinea. 
389-60T Alloy St .. l C&atinga Specially Beat Treated for 
P~•••ure Containing Part• Suitable for High Temperature 
Service. 
A 486-63T st .. l Caatinga for Highway Bridgea. 
A 487-6JT Low Alloy Steel caating• Suitable for 
Preaaure Service. 
1962 Automotive st .. l C&atinga. 
M 201-62 st .. 1 caatinga. 

High Alloy C&•t Steel• 

ASTM A 128-60 Auatenitic Manganeae st .. l caating•. 
ASTM A 296-63T eorroaion-Reaiatant Iron-chromium and Iron-Chro­

mium-Kickel Alloy Caating• for General Applica­
tion. 

ASTM A 297-63 Heat Reaiatant Iron-Chromiua and Iron-Chromiua­
-Kickel Alloy C&•ting• for General Application. 

ASTM A 351-63T Perritic and Auatenitic st .. 1 caating• for High 
T8ep. Service. 

ASTM A 447-50 Chromiua-Kickel-Iron Alloy Ca•ting• (25-12 
Cl•••) for High T~p. Service. 

ASTM 448-50 Kickel-Chromiua..:.:.on Alloy CHting• (35-15 
Cl•••) for High Temp. Service. 

MILITARY KIL-S-16993 A December 1954 Steel Ca•ting• 12 
per cent Chromiua). 
MIL-S-867 A December 1951 st .. 1 Ca•ting• Corro­
•ion Re•i•ting Au•t•nitic. 



.. 

• 

01 

02 

03 

04 

05 

06 

07 

08 
• 

• 09 

.. 010 

011 

012 

013 

014 

015 

Table lSa 

CUSTOMER CODES NUHBE~ 

Agricultural Hechanizati~n 

Cement Plant(s) 

Chemical Industry 

Food Processing Industry 

Geological Enterprises 

"KASSIOUN" - Road l Bridge Construction Corporation 

Mineral Processing Industry 

H.A.T.A. Company - Automobile/Vehicles 
Maintenance Service 

Milihouse - Building Construction Co • 

Sea Port Authority 

State Railways Co. 

Refinery( s) 

Sugar Plant(s) 

Transport Establishment 

Other, unspecified 



Code Description of caatina Unit 
No weight 

lk&/ 
1 2 3 

Ol/18 Sprocket 4 

01/26 Linkina parts 5 

01/29 Gears 5 

Ol/ll Adapter 1 

~2/3 Crushing balls 3 

3/20 Sleeve bushes 3 

3/17 Pump impeller 3 

3/21 Bearing body 3 

3/22 Complina 3 

l/4 Chaing bushing 2 

Steel caatiry1a production 
/PPF 500/ 

Weiptiy Group I 

----~~~~~~~!~~-!~-~~~!!£~~!~!-l!!~! __ L!~-~l!L. 
1 2 3 4 5 

k&e/lear 
4 5 6 7 8 

l.200 1.200 l.200 1.200 1.200 

2.000 2.000 2 .OO·l 2.000 2.000 

1.000 2.500 2.600 2.600 2.eoo 

l.000 l .000 l .000 1.000 l.000 

1.500 l. 500 l. 500 15,000X 20.ooox 

- 1. 500 l.500 l.500 1.500 

- 175 175 175 175 

- 500 500 500 500 

- 300 300 300 300 

- 1.000 4.000 4.000 4.000 

Table '15b 

Remarks 

9 
• 

~-------------------------------------------··------------------------------------------------------------------------------------------
TOTAL 6.700 11.675 14.775 28.275 33.275 

-1- ------- --------------- -~------~· 

x Centrifugal chill mouldina technique applicable as optional alternative • 

.. 



·. . 
Wei&htiy voup II 

---- ------- ------.. 1 2 3 4 5 e 7 8 9 ----------r2/3 Fiona .. 15 30.000 30.000 30.000 so.ooox 50.000X 
12/9 Gate valves 15 5.250 5.250 7. 6:)0 7.6!50 'i.650 12/10 Globe valves 15 5.250 5.250 7.650 '/,650 7.650 1/2<.> Plates 13 4.500 4.500 4.500 4.500 4.500 bl/12 Scarfier cover 10 1.500 1. 500 1.500 1.500 1. !500 bl2/l2 Diffusers 15 - 500 500 500 500 12/15 Linners 15 - 500 500 500 !500 12/16 Fan slades 15 - 2.000 2.000 2.000 2.000 ·•l/1 Truck chain plates 25 - 12.500 25.000 25.000 2!S.000XX ·•112 Chain part 8 - 8.000 16.000 16.000 16.000 lll/18 Sprockets 12 - 6.000 6.000 7.200 7.200 

122.500 
·--------------------------------------------------------------------------------------------------------------------------------------TOTAL 

46.500 76.000 101.300 122.soo 
-t-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-- --~ 

x 
Centrif\Jgal chill mouldina technique 

xx Shell mouldina 

4 

I 



" . . 
Wei&htinc voup III 

----- --l 2 3 4 5 6 7 8 9 
021-.. Cooler plates 50 s.ooo 6.000 1.000 ·.a.ooo 9.000 
02/2 Furnace platee 60 27.000 27.000 27.000 27.000 27.000 
02/5 Standard threholds 75 5.500 5.500 5.500 5.500 5.500 
02/6 Toaer chutes 90 4.500 6.000 7.000 e.ooo 9.000 
06/5 Excavator teeth 35 11. 250 11.250 36.00'1"1( 36.QQOX 36,000X 
03/7 Gears 60 11.250 11.250 11.250 11.250 11.250 

/3 Mixer axlea 30 5.500 5.500 5.500 5.500 s.soo 
Sprockets so 15.000 15.000 15.000 '.'.coo :.s.ooo 
Plow blade arms 35 - 3.500 3.500 3.500 3, :500 
Scarfier tipa 60 - 2.000 2.000 2.000 2.000 
Scarfier teeth 70 - 14.000 15.000 18.000 20.000 
Excavator blades 35 - ll.250x 22.soox 22.soox 22.500x 
Forks 62 . 4.500 4.500 4.500 4.500 
Bearin& cap 70 - 3.500 3.500 3.500 3.500 
Diffusers 65 - - 1.000 1.000 1.000 
Gear box 65 - - 1.000 1.000 1.000 

12/13 Pump parts 75 - - 5.000 7.000 10.000 

--------------------------------------------------------------------------------------------------------------------------------------
TOTAL 85.000 126.250 173.250 179.250 186.250 

x 
Shell mouldin& technique applicable aa optional alternative 

t " 



I. 

" 

!!i&htiy voup~ 

1 2 3 4 5 6 7 8 9 
----

3/7 Gear 110 5.500 s.soo 5.500 !5. 500 !5. 500 

3/10 Enaine cover 135 1.000 1.000 1.000 1.000 1.000 

5/19 Cone 140 3.500 3.500 3,500 3,500 3.500 

5/17 Gear 130 2.000 2.000 2.000 2.000 2.000 

5/1 Drivina aear 180 2.700 2.100 2.100 2.100 2.100 

12/9 Gate valve 170 8.500 8.500 13.600 8.500 13.800 

12/10 Globe valve 170 e.soo 8.500 13.600 8.500 13.800 

3/3 Enaine base cover 200 - 3.000 4.000 1.000 10.000 

5/23 Di&&er pie set 250 - 12.500 12.500 25.000 2!5.000 

~/6 Cruahina plate 150 - 10.000 18.000 18.000 18.000 

9/20 Gear 100 - 4.000 4.000 4.200 4.200 

12/12 Diffusers 100 - - - 500 500 

12/13 Pump case parts 166 - - - 10.000 10.000 

12/14 Gear box 150 - - - 600 600 

2/6 Tower 150 - - - 9.000 9.000 

2/5 Standard threholda 110 - - - 2.200 2.200 

2/8 Gear 200 - - - 4.000 4.000 1--------- -------------------------------------------
TOTAL - 31.700 61.200 80.400 112.200 125.400 

L- ----

• c • 



1 
• 

Table -i6 

Wei&htin1 s;roup I 

Steel caetinae production - PPF 1500 t 

' 

tde Description of Unit Pr~~~£~!~~-!~-£~~!!£~~!~!-l!!!!_L!l!L~~ Remar'<a 
casting weight 1 2 3 4 5 • 

/kg/ k&•/lear 
2 3 4 5 6 7 8 9 

/18 Sprocket 4 1.200 1.200 1.200 1.500 2.000 

/26 I. ink mg parts 5 2.000 2.000 2.000 2.500 3.500 

/29 Gears 5 2.600 2.600 2.600 3.000 5.000 

/11 Adapter 1 1.000 l .000 1.000 1.200 2.000 

/3 Crushing ballsx 3 1.500 l.500x 20.ooox 25.000 35.000 

) /20 Sleeves, bushes 3 1.500 1.500 1.500 : 1. 500 2.500 

) /17 Pump impeller 3 175 175 175 200 500 

• /21 Bearing body 3 500 500 500 500 1.000 

I /22 Couplina 3 300 300 300 300 500 

11/4 Chaing bushing 2 4.000 4.000 4.000 4.000 6.000 

TOTAL 15.000 30.000 35.000 40.000 60.000 

• 



Weight inc FO•.•e I I 

l 2 3 4 5 6 7 8 9 

12/3 Flanges 15 30.000 50.000 65.000 75.000 90.000 

12/9 Gate valve 15 7.650 7.650 a.ooo 10.000 12.000 

12/10 Globe .valve 15 7.650 7.650 a.coo 10.000 12.000 

l/22 Platf"S 13 4.500 4,500 5,500 6.000 a.coo 
1/12 Scarifie-rs cover 10 1.500 1.500 2.000 2.500 4.000 

12/12 Diffuser 15 500 500 1.000 1.200 2.000 

' 1 2/15 Linners 15 500 500 500 800 1.200 

12/16 Fun blade 15 2.000 2.000 2.000 2.500 4.000 

l/l Truck chain plate 25 25.000 25.000 30.000 45.000 60.000 

l/2 Chaing part 8 16.000 16.000 16.000 20.000 30.000 

l/18 Sprocket 12 6.000 6.000 7.200 9.000 15.000 

--------------------------------------------------------------------------------------------------------------------------------------
TOTAL 102.000 123.000 150.000 200.000 2!50.000 

' .. 



Wei&htin& aroup III 

02/1 Cooler plate 50 7.000 8.000 15.000 25.000 30.000 

02/2 Furnance plate 60 27.000 27.000 35.000 so.coo en.coo 

rs Standard theholds 75 5.500 5.500 10.000 10.000 10.000 

2/6 Tower chute 90 7.000 8.000 16.000 30.000 30.000 

6/5 Excavator teeth 35 36.000 36.000 45.000 60.000 80.000 

3/7 Gears 60 11.250 11.250 18.000 25.000 25.000 

'8/3 Mixer axles 30 5.500 5.500 7.500 10.000 10.000 

8/4 Sprocket 50 15.000 15.000 20.000 20.000 20.000 

1/24 Plow blade arm 35 3.500 3.500 5.000 s.ooo s.ooo 
1/9 Scariefiers tip 60 2.000 2.000 2.000 2.000 2.000 

1/10 Scariefiers teeth 70 16.000 18.000 45.000 70.000 70.000 

r 
Excavator blatte 35 11.250 22.500 25.000 25.000 25.000 

5/6 Fork 62 4.500 4.500 4.500 4.500 4.500 

' '7 Bearing cup 70 3.500 3.500 3.500 3.500 3.500 

~2/12 Diffuser 65 1.000 1.000 2.000 2.000 2.000 

12/14 Gear box 65 1.000 1.000 2.000 2.000 2.000 

•12/13 Pump parts 75 5.000 7.000 7.000 10.000 10.000 

--------------------------------------------------------------------------------------------------------------------------------------• 
TOTAL 175.000 180.000 270.000 360.000 400.000 

" 
.. 



Wei&hting ar:oup IV 

l 2 3 4 5 6 7 8 9 

3/7 Gear 110 5.500 5.500 5.500 6.500 a.ooo 
3/10 Engine cover 135 l.000 1.000 l.000 l.5('0 2.000 

5/19 Cone 140 3.500 3.500 3.500 4.000 6.000 

5/17 Gear 130 2.coo 2.000 2.000 2.500 2.500 

5/l Driving rart of gear 180 2.100 2.100 2.100 3.000 5.000 

12/9 Gate valve 170 8.500 13.600 13.600 15.000 20.000 

12/10 Globe valve 170 8.500 13.600 13.600 15.000 20.000 

Engine base cover 200 4.000 7.000 10.000 12.000 15.000 

Digger pie set 250 12.500 25.000 25.000 30.000 35.000 

Crus~er plate 150 18.000 18.000 18.000 28.000 30.000 

Gear 100 4.000 ~.200 '1.200 6.000 6.500 

Diffusers 100 - 500 500 1.000 1.000 

Pu~p cast parts 160 e 10.000 10.000 12.000 12.000 

12/14 Gear box 150 - 600 600 1.000 1.000 

2/6 Tower 150 - 9.000 19.000 20.000 25.000 

2/5 Standa~d threholds 110 - 2.200 2.200 2.300 2.500 

1/8 Gear 200 - 4.000 4.000 5.000 5.500 

----~·---------------------------------------------------------------------------------------------------------------------------------
TOTAL n .ooo 130.000 135.000 170.000 200.000 

. ~ 



Table ~'f 

Cast iron production - PPF 1500 T 
Weiahtina aroup I 

Patt.em 1
' Unit -----------1~~~~:~!~~]!~-=~~!!:J~!~!-~!!~[-l!~-~1![ __ Code Description of castina weia:it 1 2 3 4 5 

Remark a 
No /kg/ ------------ - - - --- --- - - - -- ---- ----- ---- -----------

kgs/year ·---------------------~------ ----------------------------r------------- -----------1----------- -----------------------~-----------
1 2 3 4 5 6 7 8 9 

- -
01/28 I Pul!ey"s 0 100 3 150 400 500 

01/27 j :'lange"s 3 150 250 300 

01/32 I Housing"s 3 150 150 150 

03/26 j Sleeve"s, bushe"s 3 1500 1500 1500 

0312-::' I Bearing bodies 3 . 250 300 300 

03/28 ! Coup! lngs 3 250 300 300 

I 07/2 i 9wshing 5 1500 1500 1500 

I 0113 
i l Bea:-ing cap 5 500 500 500 

i 07/4 Gear"s 5 250 250 250 

I 07/7 Grinding disc 5 500 500 500 . 
I 014/6 Flanges 3 2000 2000 4000 

i 03/30 Wheel 0 150 3 1000 2000 I OB/5 Pistons, cylinders 0 95 4 2000 6000 

01415 1 Cylinder 5 3000 6000 
I 

=2~~b~=J=~;~~§;=~==================: 3 4000 ============ F============ ============ ===========a:: ~====m•===== =••==••=••ai•••••=••••••========== 
I TOTAL 8000 15000 30000 
I ---



-- --, 
r I 
I i i 

01/28 l 
' 09/36 ! 

09/33 ! 
I 

09/27 I 

09/20 

08/! 

08/2 

03/2 

03/5 

: 03/6 

I 
I 
I 
I 
I 

! 
I I 

2 

Pulley's 

Cover 

Tr0lley wheel 0 40 

Wheel 0 400 

Gears 

Mixer pulley 

Crane pulley 

Pump seals 

Engine support 

Valve cover 

!I 03/29 : Wheels-toothed 

, 013/3 I Coupling 

·---- -
3 4 5 

10 

12 

18 

18 

15 

20 

10 

20 

25 

20 

20 

10 

Wei&htin& arouE! II 

·. 

6 7 8 I 9 

1.000 1.300 1.300 

500 750 1.000 

500 1.000 1.800 

500 1.000 1.800 

2.000 2.500 3.800 

2.000 3.000 5.000 

2.000 3.000 5.000 

3.000 4.000 6.000 

4.000 4.500 5.000 

4.000 4.500 5.000 

4.000 4.000 4.000 

4.000 4.000 5.000 

Chill casting 

i,~::~;=•=:::~=::::~=:~~==========l===::======l===========l======·===J====:~:~~~-J .... ~~~~~~-1 .... ~~~~~~---············=······· I I 
I I TC'fA!.. 
I 

45.000 65.000 90.000 
I I 
' ' 

• 



Weiahtina aroup III 

~! 2 
3 4 5 6 7 8 9 

~· I 05/10 ' Socket 32 1.000 1.60 1.600 

05/15 D~iving plate ~') 2.500 3.000 3.600 

I 0112a Pulley 0 300 57 4.000 4.000 s.ooo 

I 01/ 5 I Chain pulley 40 4.000 s.ooo 6.000 . 
01/6 Two-stra'ld chain pulley 50 6.000 e.ooo J.0.000 

1 

03/4 I Vibrators arm 50 3.000 3.000 3.000 

03/12 I Pump axe bousing 40 7.000 a.coo 10.500 

03/13 I Rubber die casting 37 2.000 2.000 2.000 

03/16 I Oil conteiner cover 50 
I 

2.500 3,500 4.500 
I 

e.ooo 03/30 I Wheels 40 6.000 7.000 

04/4 1 Gears 40 2.000 2.000 2.000 
I 

04/6 ! Teethed wheel 
I 

35 2.000 2.800 2.800 

04/7 : Container cover 60 2.000 2.500 3.000 

04/10 ! Flanges 50 2.000 2.000 2.000 

I 013/8 ! w~~eels 70 5.000 6.000 7.000 
I : 
\ 013/10: Bearing bodies 50 4.000 4.000 5.000 
I 

014/l Brake drun 50 20.000 30.000 OUll cas~ t.ectniqu 

014/2 Brake drum 38 5.000 10.000 OU.ll caetina tecmiqu 

06/2 i Flat grating 77 20.000 25.000 35.000 n.ctile ira'l/OUll cas tiJv3 
06/3 I ~bu.ld for tile blod<s 34 5.000 s.ooo 10.000 n.ctile ircn 

I 
80 4.000 s.ooo 012/1 J Gate valve 

I Globe valve 80 5.000 10.000 
~======1============================= I===========: ============ =========== =========, ... == t======··===· ···=········ ~-········========= I I TOTAL 80.000 130.000 180.000 

I l I 

• • 
• ,,. 



Weiahtina aroup IV 

l I 2 I 3 I 4 

I 
5 

I 
6 I 7 I 8 I 9 

-
I 09122 i Spiral bacle holder 100 I 500 I 800 1.000 

'09/391 Rigars 180 20.000 30.000 40.000 

I 07/5 '«heel 200 2.000 3.000 4.000 
I 

03/1 I Pur.1p coupling 180 7.CCC a.coo 9.000 

03/8 Base plate 180 3.000 3.000 4.000 

. 03/9 I Pump housing 240 3, 000 4, 000 I 5.000 

J 03/14 Gear 150 1. 500 ·. l. 500 1. 500 I 04/7 ! Container covE:r 15C 5.000 6.000 7.500 

! 05/9 Cylinder lOC I i.cco 1.500 2.soo 

I 05/l~ Clutch disc 2CC 6.00C a.coo 10.coo 

l~:~~:.l.~:~::~~::~.~---=·== ... ::~====· ======·=·== ======·=== ·-~~~~::... .::~~~--- ... ::~:::.l.~:::~.::::::: ...... . 
I ' I i TOTAL 70.0CO lOC.CCC 120.COO 

i l 

• • 



Year 1 

Production /t/ 

A - steel castings ~o 

Production/sales 
/PPF 1500/ 

Year 2 

480 

Year 

620 

Table 19 

3 Year 4 Year 5 

800 1.000 

--------------- --+------------------~-------------------+-----------------~------~--------
B - iron castings 220 350 500 

------------------- ----------+------------------~-------------------+-------------------~---------------
Producticn - Total 380 480 840 1.150 1.500 

~========================•=--•~•a=--•======•••====I==================~========•===•••••• ... •••=••••••••••••••~••••••••••••••••' 
Sales 

A - steel castings 103.200 130.720 170.280 220.160 275.845 

----------------------- ---------------~-----------------~-------------------+-------------------~----------------
B - iron castings 20.200 32.300 47.400 

s~b=.T~t~1-----J,1~-;----------1--- 10;~;~--------,-----~;;~;;;------1------~~;~~~~------r-----;;;~~;~------r------;;;~;~;----
Laboratory services/ 
Technology transfer 800 1.280 2.520 3.540 5.755 

~=============================~====s~=============~==================F===============••==t=~•=••=••••••••••••P••••••••••=sa•••1 

TOTAL sales 104.000 132.000 193.000 256.000 329.000 

>--- --...&._. -; 

• .. .. 

• 



.--· 

Price group 
/SYP/T/ 

193.500 

------------------------t 258.000 -----------------
--~~~~~--------------

~--;:~~;~~~------~-~-

Production and sales of ~~~l C!,!~!~i! 
/PPF 1500 T/ 

----------- ----------------
Year 1 Year 2 Year 3 -------------------------------- ------ ---------

Tonne a SYP Tonnes SYP Tonnes SYP 
/.000/ /.000/ /.000/ 

- -- -----
80 15.480 1000 19.350 120 23.220 

-------~-------- ·--------- -------- ----------160 41.280 200 51·.600 260 67.080 

-----~-------- --------- -------- -------·--
110 35.475 140 45.150 180 58.050 

------------------- --------- -------- ----------30. 10.965 40 14.620 60 21.930 
---·-~------------------ --------- -------- ----------
380 103.200 480 1 30.720 620 170.280 

r-------------------------- ------------------- --------- -------- ----------
1.280 1.720 

Table 20 

-----------
Year 4 Year 5 ------- --------

Tonne a SYP ;~~:;1--~~;---
/.C~/ /.000/ 

-
150 29.025 I --

180 34.830 

---- ------ ---- ________ J 

340 87.720 430 110.940 

------ ------- ----- --------
230 74.175 290 93. 525 ----- -------- ------ --------

80 29.240 100 36.550 
------- --------- ----- --------

800 220.160 1000 275.845 
-------- --------- ------ --------

1.840 3.155 t Laboratorl service 800 

=¥;~~~~g=~~~:!~:-··=·---·;~~;·····=~-~:~~ =====•=•========*=•=••~••••••••••••••••••••a•• ••••••• • ••••••• 
32.000 172.000 222.000 279.000 

------

.. • 

• 



p 

I 

50 

80 

110 

150 
===== 

t 
Su 

-----
La 

~~ 

--------

ice group 
YP/T/ 
--------------
000 

----------
000 
------------
000 

-----------------
000 
~z=••••••••••••••••• 

-total 

--------------------
~!:!tory service 

~~~~~=;;~~!:; •••• 
AL 

Year -----
Tonnes 

-
-
-----
-

-······· -
------

--------

~ 

Table :u 

Production and sa!es of iron C!!~!naa 
/PPF 1500 T/ 

-\;;-l 
---------------------------.......... - ----· 

Year 5 -------- --------
Tonne a SYP 

----- _L:..QQQLI 
100 S.000 

/.000/ -
-

Year 

Tonnes 
2 1 Year 3 t Year 4 

-~ ~~~:~- -;:~~;-1-~~ ~~~~-- --;;~;;f-~ ~--
------- ------- ------- ----- _L:.9Sl9.L 

40 I 2.000 70 3.500 
------ ---------r---------r-------- --------- -------- -------- -------- --------

- 80 6.400 120 9.600 160 12.800 

------ ---------r---------r-------- --------- ------- -------- -------- --------- 80 8.800 120 13.200 160 17.600 

---------- ---------r---------r-------- --------- -------- -------- -------- --------- 20 3.000 40 6.000 80 12.000 

-·-······· • •••••===f=•••=•==mf=••===== ........... • ••••••• • ••••••• •••••••• . ........ 
- 220 20.200 350 32.300 500 47.400 

---------- - -------- --------
800 1.700 2.600 

•••••••••• • ·=======~===~=···=*==··=--~~---······ ••••••••••••••••• •••••••• • ••••••• 
21.000 33.000 50.000 

-------------------' ----

.. .. . 

• 



.Table 25 

co,.rPAa.IS()!'O °' T1CI MAIN SA~'D CORE M ... ~ ... G P11.ocusu (appro~imatc and dcpcndin1 "pon the aUoy to be ClllJ 

Cor' maltin& Core ~ize Trpc or Hardening Cor' bo• Cores read\ Rate of DimcnsionaJ Surface Euc of core 
1ie-up tor pounnr core ICC Urie)' finish proc'u limitations core boa System period l(roduc1ion (cores) (casting) knockouL 

Oil sand Very Sot critical. Heat fc'.1. \econd\ Few houn Slow to Poor to Good Good 10 
sm31l Wood: 10 blow core \'Cr~· rapid 1ood \'U~ 1?od 
10 RC\in: 
medium '.\1c1al. 

A.lr·sc111ng ~cdium Wood 01idising 30 min 10 ~ Sc veal ve,,.· slo"" Moderate Oood Good 
oil ~nd to large agcnl and hr\ hours 

heat 

Sh,U cores Very '.\te1al Heat 2 to 4 mins lmmcdia1el~ Very rapid Excellent Excellent E~ccllcn1 
small to 
small 

Hot box cores Ver~· '.\lctal Heat ~\CC\ lmmcdiatcl~ Extremely Eacc:llent Very aood Ver~ 1ood 
small to rapid 
small 

Cold·senmc Sro~ to Wood: Acid ca1alys1 S min 10 4 Few houn Slow to Very 1ood Oood Qood 10 
sands very large Resin. or tcniary houn 10 16 houn rapid very &ood 

amine 

CO: process SmaU to Wood: CC>i gas lOsccto,. lmmedi1tely Very r1pid Very 1ood Oood Poor 10 
very larac Resin min 10 several mode race 

hours 

Gas h.rdcning Small to Wood: Tertiary 20 sec 10 I Immediate I~ Ea1rcmcly Exccllen1 Very &ood Ve~ Sood 
Cold processes medium Resin: amine min rapid 

~ctal vapour or 
S01 gas 

.. • • ... • 



Table 28 
Co~.~l\SON nF TUF ~"'" SA:-.o ~ou.01Nr. P11oct.~H.\ (.ippro•1m.atc: .ancJ dc:pcndin1 upM Che: alloy 1a he CHI) 

Numher or Ca~tinss Re 1111,·c: c:ost 
Dimensional Surface Rclati\·c: cue 

Moulding Process · Cu1in1 Typt: of 
aeeuney ftnish u( i:h1n-ini 

weigh I min. ru11crn in sm:ill in 
(c111in1l (c:astinal 

design in mu. 
numhc:n qu1n1i1y production . 

Green sand 0.02~ k& I Limited 10 Wood Low Lowes I Poor 10 Poor 10 Poor 1a Sood 
10 pauern tire Resin Yery &ood Yef)' &ood 
1 tonne Me1al 

Ory sand I tonne I Limited to Wood HiJh Hi&hb1 Poor 10 Oood Very 1NCS 
10 pauc:m life moderate: 
100 tonne 

Cement 'and 1 tonne I Limi1ed 10 Wood High Hi ah Moderate: Oood Ver)· CC\Od 
10 panc:m lire: 
SO tonne: 

CO: Process O.Ol' k& 1 Limited 10 Wood Hi&h Low Oood Very &ood Very 1nod 
10 panc:rn life Resin 
20 tonne: 

Cold·s.cl O.o:?S k& I Limited ta Wood Hi&h Low Oood to Very aood Very fOOd 
sand' to pauem lire Ruin very aood 

200 tonne: 

Shell moulding 0.025 kg soo Limited 10 Mela I Highest Low Excellent Exc:c:llent. Ver~ poor 
to pattern life 
100 kg 

V-Process ~kg 1 Limited 10 Wood Low Hi1h Very 1ood Very 1ood Ver~ Sood 
10 pattern lire 
10 tonne 

Expendable pattern 20kg 1 ~ Polys1yrcnc Lowe SI Very Poor to Poor to Exccllcn1 
(a) Bonded sand to hi ah &ood ,good 

20 tonne 
(b) t:nbonded sand l kg to soo 20.000-. Polysi~·rcnc Very hi&h LO'A' Very aood Very &ood Ver~ poor 
(vacuum) :?~Ok& 

.. 

~ • •· ... 



• .. 

Nettm 

l 

By 1'ald 

Usir-g !T'O..il~ 
profiles 

&1 lathe 

S<eletm 

!n core box 

Jolt 118C'.h.ine 

Air oc:.npn!IS!ion 

Sirele post 
nec:hine 

IXU>le post 

ftW ti.ple posts 

... 

Main ..-1.lnta ot 
ttle ft8thod 

2 

~. t:ell1>late 
/s~e or nultiple/ 

Vertical er hcria:n-
tal axis 

The ocre box etruo-
ture rre;y have 
novable parts 

Care box rollover 
and haul Ull is 
nechaUzed 

... 

Characterietica of core sand mouldina method• Table 27 

----------
Ocre lllltlerial O:::nnntll Cc:re-balc ~ Ottm-~~ Advimbili ~ far de-

ti.aw ll1d tqdpnmt wlap!!:J ocurt:ri• 

3 4 5 e ? 

NaUre.l er aynthetic, Large size Sid mini- lr.tx>d BlildJw rtxn Procw• require 
oil-eand er hiattlY nun series C'.ores ekillecl labour 
re&act.c:ey special 
~ 

NaUre.1 er aynthetic &nall series, larp lr.tx>d BlildJw I Olntral.l,y 
a'd circular llelfl*lt ~ 1Pindl• 

cores 

Synthetic Sid oil- Mini.nun series, lr.tx>d BlildJW, ney rein-
-eand er h1ahlY --e- larae corea fcrcq rods 
fracta'y mixtures 

Cement, CX>~cate, Several diJrena iO'l9 lr.tx>d e.1<.1rW 1 oil rnculc:lirw P'cr mall aeries 
oil-eand. e srrell series ~ reWcrcirw with lar&e ditnerwia\ti 

rods 

Synthetic or natural Cheap, mall series Wood, plutic e.kirW, lp8Cial rein- Not edviuble 
sand production /sc::me metal/ forcirc atalJca 

011-eand, 00
2
-eilicate MediU'll series pro- Metals BlildJw accord1ra t:o 

tt>t box, or oold box. cLctioo.All ~ /acme wood.I ~ 

No-bake tion.s in acquence 

Qenerall,y hot er oold MediU'll to iarae Metal,oarplieat.ed Blk1rW CJ'\ rmehinl Not advisable 
harden.irW m1xUJree series. Al temati ve oc:re baxee it~ 

operatiall!S 

1..ar&e to very .tarae Sophisticated CMt- BlkirW CJ'\ 1191Ch.1ne I Not «lviaable 
series.Distributed -ira'l or at.eel care if~ 
operatiais boxes 

• .. ... • • 



# 

l 2 3 4 s e 7 

~ slireer Ancillary eq.iipnent Synttletic und and Flexible for mediun \libod, plMtic, metal ~. reintcrcq v ... we but abject 
includes a rotatx:ry oil...aiid series with COl"e /aluninil.ll\/ I balcee rodl to tool ~ llld need 
table, aid a roll- box rotaticri Avereae oaree t't'r rotat.UW inpellers 
CNf!!r fer ocntinicus 
cycle 

Cmt:in.ws mixer Uses sinul tanecuB tb-bake mixb.res Surface precisiai \I.bod I plallti.C 
MllW advent.ape 

binder aa:ti. tial er /plMtice ,catalysts/ flexibilicy for /eare met.al/, Good 
~ sm.l l mediun equipnent lite 

series cores 

.. ... .... • .. • 



Table 26 

Summary of features of main sand binder systems 

-
Clay-bonded_!~~! _____ co~ Air-set 011 + ;;tarch Shell Hot box ·-- Process 

Green sand Dry sand Process Process Binde.~a Process 
.. 

Material ooets Lew Low Mxterate H1&h M:ldt. ~ H14'l 
Patb::t11 er ca ebaK 
CXlS1li lDw Low Low Low Low '-.::-"" ~ 

Coots of nac:hinee Low ttnS Low Low M:xl!lr'ate Low ~ ~ 
~ Nachinl9 Hand Hind 

WYel of 8kills ~ Hln:I Hl"1 Low Low M:ml:ete lDw Low 
lDW MlldUne 

Fer snail na.Uds Yea Yea Yea Yea Y•x Y• No 

Fa- i-. llD.llds No Yea Yea Yea No No No 

Fer amll oc:rea No Ye1l Yes Yesx Y• Y• Y• ·. 
Fer large ccres No No Yes Yes Yea No No 

le-ule of S'ni Yes Yes Sare Sare Sane No No 

Need fer heat 
to CU"e No Yes No No Yea Y• Y• 
lo:u'f!lcy. rd 

fi.niSI q.ali t;y Fair Fair Fair Fair Low Qcod Qood 

Fa- aria.l 
procl.ctiQ'l Yea No Yes Fair Fair Y• Y• 

x •ossible, but not generally uaed 

.. ... -.. • ... • 
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Table 29 

FOUNDRY PATTERNS REQUIREMENT 

Code 
No. 

01/18 

01/26 

01/29 

01/11 

02/3 

012/3 

'012/9 

Description 

Sprocket 
0 150 -

Linking part 
200x150x150 

Gear tooth 
0 130x30 

Adapter 
0 20x150 

Crushing balls 
0 60 - 90 

Flanges 
5" - 12" 

Gate valves 
5" - 12" 

012/10 Globe valve 
5" ..... 12" 

01/22 Plate 
650x300x60 

Quantity !•ported 

2 

2 

2 

10 

6 

20 

6 - 8 x 

6 - 8 x 

1 

Locally 
made 

x 

x 

x 

x 

x 

x 

x 

i -----------------------------------------------------------------
01/12 . ~ 

02/1 

02/2 

Scarief ier 
covers 

length 400 -

Cool"'r plates 
300x400x35 

Ceaent furnance 
plates 
500x300x30 

1 x 

1 - 2 x 

1 - 2 x 



' 

02/5 

02/6 , 
06/5 

• 

03/7 

' 
08/3 

·' 08/4 

03/7 

03/10 

05/19 

05/17 

05/1 
; 

.. 

Standard 
threholds 
440x440i 7-t0x440 

Tower chuteii 
length 800 

Excavator teeth 
length 500 

Tooth gears 
0 100 - 0 600 

Mixer axles 
0 200 x 400 

Sprockets 
0 260 

Tooth gear 
0 600 

Engine cover 
400x600x50 

Cone 
650x600x30 

Gear 
0 650 

Driving gear 
0 700 

2 - 2 x 

4 x 

6 - 8 x x 

4 x 

2 x 

2 x 

1 x 

3 x 

1 x 

1 x 

1 x 



Description of post 

l 

Manager PPF 

Table 30 
~~POWE!! __ REQ!;!IRE~NT 

--------------------·---------· 
--~~!:~e=~~~!~~~!-~~~~=-----------------~~!l!_! _________ ~-----~!I!-!! __________ _ 

Monthly 
salary/wages SYP 

2 

12.000 

No 

3 

1 

No No 

4 5 

1 l 

--------------·--------------------- -------------------------------------------------------------------------------------------
Production Engineer 10.000 1 1 1 

-----------------------------------------------------------------------------------------------------------------------------------
Laboratory/Quality 
Control Engineer 9.000 1 l l 

------------------------ ------------------·---------------------------------------------------------------------
Chief Accountant 

Maintenance Service/ 
Transportation Engineer 

9.000 

10.000 

-------------------------------------
Chief Purchase/Sales/ 
Administration Section 9.000 

1 1 

1 1 1 

----------------------------'9----------------------------------------------------------
1 1 

------------------------------------------ ---------------------------------------------------
Laboratory_~taff 

Superintendent 8.000 
----------------------------------
Laboratory Assistant 6.000 

1 1 l 

4 10 

-----------------------------------------------------------------------------------------------------------------------------------
Maintenance Services 

Mechanics 6.000 1 2 3 

------------------------------------------------------------------------------------·--------------------------------------------
Electricians 6.000 l 2 3 

Electronic Technician 6.000 1 1 2 

---------------------------------------------------------------------------------------------------------------------------·-----
Hammer Operator 1 1 

----------------------------------------------------------------------------------------------------------------------------------

... • - - .. ... 
"""' 

""\ 



1 2 3 4 5 

Clerical staff 6.000 2 6 8 

-------------------- -------------------------------------------------------- ----------
Process Design Section 
/incl. R/D activities/ 

Senior Designer 7.000 1 1 l 
-------------------------------------------------------------------------·------------------------------------------------
Foundry Engineer 7.000 1 2 2 
--------------------------------· 
Mechanical Engineer 7.000 1 1 

------------------------------------------------------------------------------------
Technicians 

Pattern-Maki~Section 

Production Superviser 

6.000 

7.000 
----------------------------------
Pattern-maker 6.000 

------------------------------------
Scrap-yard 

Skilled worker 

:-..~mi-skilled worker 

~elting Section 

Supsrviser 

Smelter 

Pouring-in Stand 

Laddle operator 

6.000 

4.000 

7.000 

6.000 

5.000 

2 3 

----------------------------------------------------------------- ----------------
l l 1 

2 3 4 

---------------------------------------------------------- ------ --------------
2 2 

2 3 

1 l 2 

l 2 2 

1 1 
---------------------------------------------------------------------------------·------------

Mason 5.000 1 1 

' 
~ ... -. - • • ....... 



1 2 3 4 5 

Moulding Section 

Moulding Machine Operator 5.000 1 6 6 
-----------------------------------· ------------------------------------------------- -------------
Hand moulders 5.000 2 6 7 

·--------------------------------------------------------- ·---------- ·-----------------------
Production Supervisers 6.000 1 1 1 

---------------------------- ---------------------------------------------------------------------------------
Sand Processing Section 

Operator of Sand Nixer Muller 5.000 1 1 3. 
·-------------------------------------------------------·----- ----------------------------------------

Core-Making Section 

Core-Maker 

Cleaning/Felting Section 

Production Superviser 

Cleaners/Operator of shot blast, 

5.000 

6.000 

cabinet etc. 5.000 

Welder 6.000 

1 2 4 

1 1 1 

-------------------------------------------------------------------· 
3 6 

----~--------------------------------------- -------------
1 3 

Operators of heat-treatment owens s.000 2 4 

Fitter s.ooo 2 2 
---------· ---------------- --------------------------------------------------------------------------------------

Machining Section 

Superviser 

Operators 

6.000 

5.000 

1 1 

·-------------------------------------
2 3 

------------ ----------------------------------------------------------------------------·-----
Quality Control 

Inspector 

Technician 

8.000 1 

6.000 

1 1 

1 2 
------------------------------------------------------------------ -----------------

~ -----· .~ . -. -- " ' 



!!_'ansportation Section 

Superviser 

1 2 

6.000 ______________________ , __________ , 
Drivers 5.000 

3 4 5 

1 1 

-----------------------------------------------------------------------------------
1 2 3 

--------------------------------- -----------------------------------------------------------------------------------------
Crane Operators 5.000 2 3 

----------------------------- ---------------------------------------------------------- ---------------
General Services 

Telephone Operator 5.000 1 l· 
------------------------ ---------------------------------------------------------------------------------------------
Telex/Fax Operator s.ooo 1 1 

------------------------ ------------------------------------------------------------------------------------------------
Store keeper 6.000 2 2 

Watchman 4.000 3 3 

Cleaners 3.000 2 2 

Nurses 5.000 1 1 

------------------ ------------------------------------------- -------------
Librarian 6.000 1 1 

------------------------- ---~~---------------------------------------------------------------------------------------
Canteen Staff 4.000 2 2 

========~==========================================================================•••m=••==~•==•••====•••••=••••••••====•====•===== 

TOTAL 26 89 122 






